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UNITED STATES 


PATENT OFFICE. 


ARTHUR R. WILFLEY, OF DENVER, COLORADO. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No. 590,675, dated September 28, 1897. 
Apolicatioa fled March 16,1897. Serial No. 627,798. ‘No mocel., 


To all who it may concern: 

Be it known that I, ARTHUR R. WILFLEY, a 
citizen of the United States of America, resid- 
ing at Denver, in the county of Arapahoe and 
State of Colorado, have invented certain new 
and useful Improvements in Ore-Concentra- 
tors; and Idodeclare the following to bea full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
same, reference being had tothe accompany- 
ing drawings, and to the letters and figures 
of reference inarked thereon, which form a 
part of this specification. 

My invention relates te improvements in 
ore-concentrators; and it consists of the fea- 
tures hercinafter described and claimed, all 
of which will be fully understood by refer- 
euce to the accompanying drawings, in which 
is illustrated an embodiment thereof. 

In the drawings, Figure 1 is a side eleva- 
tion of the apparatus, partlyin section. Fig. 
2is atop or plan view of the sainc. Fig. 3 
is a plan view of the table. Fig. 4 is a side 
elevation of the same. Fig. 5 is a cross-sec- 
tion of the table. Fig. 6 is a detail view ofa 
lever forming a part of the operating inech- 
anism. Fig. 7 isa perspective view of one 
of the riffles detached. 

Similar refcrence-characters indicate cor- 
responding parts in the views. 

Let the numeral 5 designate the table, pro- 
vided with longitudinal rifles 8, attached to 
itsuppersurface Theseritiesare of unequal 
length and angular in cross-section. ‘The 
vertical or upwardly-projecting part of the 
riffleis designated by the reference-character 
s*, and the upper part, which lies paraHel 
with the bed of the table, is designated by the 
referepee-claracter S*.. Yhe table tapers 
froin the jiead toward the foot, where itis nar- 
rowest. It is transversely inclined, (see Fig. 
5,) the gangue being discharged at its lower 
edge and the iminera! at the tailthereof. The 
rifftes increase iu length from the upper edge 
of the table downward, where they are long- 
est. The lowermost riffle extends nearly the 
fall length of the table. 

To the left of the riffle extremities (see Fig. 
3) there isa triangular portion Aof the table, 
which is smooth or free from riffles. The 


function of this smooth or unriffled portion of 
the table wil! be hereinafter described. 

The table has a longitudinal rocipruocat- 
ing movenient and is supported on rollers 7, 
mounted on a suitable stationary support. 

The mechanlsm for actuating the table will 
now be described. 

The extremity of the tnble farthest to the 
left (see Figs. 1 to 4 of the drawings) will for 
cenvepience of description in this specifica- 
tion be termed the ‘‘head,” while the opposite 
extremity is termed the ‘‘ tail” of the table. 

To the head end of the table is attached a 
keeper 9, which is engaged by one extremity 
of a vertical lever 10, fulerumed at 12 enasup- 
port 13, mounted on the stationary frame 14. 
The upper arin of the lever 10 is slotted (see 
Fig. 6) to receive a bolt 15, which holds a 
block 14 in place on the lever. This block 
carries an antifrictional roller 17, which en- 
gages the outer wall of the keeper 9. The 
block 16 is adjustable for the purpose of chang- 
ing the bearing-point on the keeper and there- 
by regulating the lengthof the table’s stroke. 

The lower arm of the lever 10 is provided 
with a bearing 18, which is enzaged by one 
extremity of a link 19. This link is con- 
nected at 21 with a link 20, forming a toggle- 
joint. One extremity of the link 20 engages 
a bar 22, attached to-the stationary frame. 
The pin 21 connecting the two toggle parts 
also passes throngh oneextremity of a pitman 
23, whose %pposite extremity is connected 
with a wrist 24 on a crank 25, carried by a 
shaft 26, journaled in ao upright support 27, 
mounted on the stationary frame 14. The 
shaft 20 is provided with a pulley 2S, which 
may be connected with any suitabie- motor 
for operating the mechanisin. ‘The outer ex- 
tremities of the toggle are open, being simply 
recessed or forked to engage the bearings 18 
and 22, respectively. Ilence as the shaft 26 
is rotated the toggles only impart the back- 
ward movement to the table or move it to- 
ward the left. (See Fig. 3.) The forward 
or reverse movement is effected or imparted 
by the recoil of a spring 29, which is oom- 
pressed or placed under tension by the tahle 
during its backward moveinent. 

In the operation of the machine the mate- 
rial to be treated is discharged in the form of 
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pulp tpon the appe. x ft-.aud corner of the 
table. o~ce lig. | Ulie vaug ae passes trans- 
versely dewnaows orer tne angular bongi- 
tudinal rifles anc .s scharged overthe lower 


edge oi tle tec. KOurh, as Lelore stalled. 15 
fransversele i camel 
All ‘we weerern! loge ber woth a portion of 


the ganguc.is Urst caught by the rimes. and 
under the iuffmence uf tL¢ table's inotion is 
carried longi wuidins.\y ward the fooy of the 
table sutlit reaches the swesother unriffic) 
portion .\ of the taule, where itis acted on 
by te warer, whic! effects a perfect or ap- 
proximately perfect s paration of the gangae 
from the m.neral. As the materiai caught 
by the *ppermosit nd shortest rifle passes to 
the portion A of the tuple the action of the 
water, which 5 fed to the appes edge of the 
tables carmes the garngue doanwari to the 
pext me. wla.e tlre mineral remains on 
smooh portion A and is carried toward the 
tai! of tue table, where it is Anally discharged. 
It is expected that sowe of the mineral 
canght Us ‘he eppermosi and shortes: riffe 
will be carried duwnward with the ganenue te 
the next rime, which iz longer After leav- 
jog this last-named rife ard passing to the 
smooth or unified portion of the table the 
water again actson the material and carries 
the gangue downward tothe next riffe, leav- 
ing the clean mineral on the staovth portion 
A of the table. Jf any mineral escapes with 
the ganzue she second time, it will be eaught 
hy the mie next below and again subjected 
to lhe separating action of the water as soon 
as it reaches the smooth portion A of the ta- 
ble. In this manner the material is carried 
tansverse.y downward and longitodinally 
forward, the gangue being discharged at the 
lower edge of the table completely impover- 
ished of 115 mineral values, while the latter 
are discharged at the foot or tail of the table. 
A portion of the gangue—that is to say, the 
lighter part thereof—passes over each riffle 
in suocession froin the shortest or uppermost 
to the longest or lowermost rifie. The min- 
eral and the heavier gangue are caught by 
the rifles and finally separated on the smooth 
portion Aoftthetable. This combination, ia 
&@ concentrating-table, of rifles of varyiog 
length for eatchiog the mineral and a smooth, 
plaio, or onrified portion at tue extremities 
of the riffes, where the fina] separation is ef- 
fected through the action of the water, is be- 
lieved 19 be entirely new in av apparatus o: 
this elass. 

A rifle is the best means of catching min- 
eral, while a smooth, plain, or uorifed sur- 
face is the best for eZecting the separation of 
the mineral from the gangue caught with the 
mineral by the rifles, the separation being et- 
fected by the action of water. 

While J prefer tu employ the angvlar riffle 
shown and deseribed in this application, 1do 
not timit the invention to any special con- 
Ssruction ef riffie 


the - 


‘The funetion of the angular ri les will now 
Le described in dctail. 

The part 2* uf the rifles would be enftieient 
alone to catch the larger and heavier purti- 
eles of mineral, but some of the more minute 
particles would be forced over the rifles and 
earried downaard with the gangue and per- 
haps finally lost were it not for the part 3* of 
the rifles, which checks this tendency and 
allows specifie gravity to prevail, the same as 
in band-panning. It is well known thal the 
finest particles of mineral can be saved by 
hand-panning. The specifie gravity of the 
finest particle of gald is, of course, thesame as 
the largest nugget, and if the proper cond). 
tions exist the minute particie can be saved 
as wellas the noyget. The object of my an- 
golar rimies is to prodacethe conditions neces- 
sary to save not only the largest bet also the 
finest mineral particles. Underordinarycon- 
ditions these Sue particles wher acted on by 
a current of water are carried along with the 
water, ani consequently .ost with thegangue. 
Tne opper oart ** of my 7iMle checks the tend- 
eney of these Wohi particles to pass over the 
rifies with the water. NHenee they are con- 
fined by the Led of the table below the part 
3' of the rifles above, while the part 5* of the 
rifes checks their downward movement. 
Henre undertheinanence of the table’s move- 
ment or Vioration the mineral particles, both 
fine and coarse, are caught by the rifles. 

It *ill Le observed by an inspection of my 
operating mechanism that the length of the 
table’s stroke may be regolated without 
ehanging, altering, or interfering with the 
quality of the movement imparted by the 
toggle. 

With other toggle movements as applied to 
this class of machines the length of stroke is 
regulated by changing the point where the 
lower extremity of the connecting-rod or pit- 
man is attached tothe toggle. Thisisequiva- 
lent to changing the length of the pitman and 
of course not only changes the length of the 
table’s struke, but also the quality of the 
movement. For instance, if the pitman be 
made shorter the point where the toggic- 
links are connected most move farther up- 
ward, bot notsofardownward,and vice versa. 
In other words, by changing the length of the 
pitman (or changing the point where it js at- 
tached to the toygie, which is the same thing) 
the angle of the links becomes greater when 
the tab.e has reached ita limit of movement 
ia one direction and less when the table has 
reached its limit of movement in tha opposite 
direction. Henee in sueh constructions the 
speed of the table at a given point in its 
stroke varies as the length of the stroke is 
changed. 

Having thos deseribed my invention, what 
I claim is— 

4. A transversely-inclined concentrating- 
table having a movement whose tendency is 
to carry the material losgitndinalir forward 
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toward the tail or foot of the table, said table 
being provioed with a number of riffles ex- 
tending lougitudinally a portion of the dis- 
tac:e frem its head toward its foot, said 
riffes varyingio length for the purpose apeci- 
fied, the table having a smovth, plain, or ua- 
*iffed portion extending from the extremities 
of ths rifles toward the tail of the table, 
whereby the inater.al as it leaves the rifles is 
subjected to the action of the water ou the 
smooth portion of the table znd the final sep- 
aration of the mineral from the ganaue ef- 
fected. 

2. A transversely-inclined concentrating- 
table having a oumwber of longitudinal riffles 
extending a portion of ite table's length from 
the head toward the foct, said rifles being of 
upequal length, the uppermost being the 
shortest while the other riffies increase io 
length from the upper edge to the luwer edge 
of the table, the tnbie having a plaio or un- 
riffed portion lying at the extremities of the 
riffes and adapted to receive the material 
caught by the riffles. 

3. The combination of a transversely-in- 
clined concentrating-table having a number 
of longitudinal r:ffies of unequal length ex- 
tending from the head toward the tail of the 
table, said riffes Increasing in length from 
the upper toward the lower edve of the table, 
said table being provided witha plain or un- 
rifled portion atthe extremities of theriffies, 
and meansfurlmparting to tho table a longi- 
tadivally-reciprocaling movement cvumpris- 
ing a toggle, an operating-pitiman, anda lever, 
one link of the toggle engaging one arm of 
the lever, while the other arm of the leveris 
connected with the head of the table. 

4. The combination ef a transversely-in- 
clined concentrating-table having a oumber 
oflongitudinair ficsextending from the head 
toward the foot of the table, the table being 
provided with 4 plain or uuriffled portion lo- 
cated at the extreinities of the riffies, and 
means for imparting to the table 4 luagitudi- 
nalreciprocating muvement comprising a tog- 
gle-joint, an opcrating-pitiman and a lever, 
one link of the toggle engaging ope arm of 
the lever, while the other arm of the lever is 
connected with the table and provided with 
av adjustable roller.adupted to engage a 
keeper carried by the table. 

5. The eombioation of a tranaversely-in. 


( 


clined conceltraitug-tab © paving a sere of 
longitudinal rifii™s -xtexdyng from the head 
toward the foot of the table, the tabs bewg 
provided with a plain or anrifil)d partion es- 
tending from the rifle eatremities tu the fout 
of the table, and mvans for imparting to the 
table a lon;‘tudinally-reciprocating move 

nent, said :..eans comprising a tuggle-joint, 
au operating-pitman and a lcver, one link o: 
the toggle engaging one arn of the lever, 
while the other arin of (he lever is connected 
with the table and provided with 4n adjust- 
able rolier, said rbller being mounted ena 
block adjustably attached to the lever. 

6. The combisation of a transversely-iu- 
clived concentrating-table having a number 
of lonzitud:ual rifiesextending from the head 
toward the tail of the table, the table being 
provided with a plain or unriffled portion lo- 
cated at the extremities of the riffies, and 
means for imparting to the table a longitudi- 
nally-reciprocating movement comprising a 
toggle-joint, an operating-pitman, and a le- 
ver, one link of the toggle engaging one arm 
of the lever, while the otherarm of the lever 
ig connected with the table and provided with 
a vertical slot, and a block held in place by a 
bolt passing through the elot and carrying an 
antifrictional roller engaging a keeper on the 
table. 

7. The combination of a transversely-in- 
clined concentrating-table having a series of 
rifttes extending lencitudinally from the head 
toward the tail of the table, ssid rifles being 
of unequal length, the uppermost being the 
shortest and the riffles increasing in length 
from the upper to the lower edge of the table, 
the table being provided witb a plain or un- 
riffied portion of suitable area located at the 
extremities of the riffes, meaus for feeding 
the material to the upper portion of the ta- 
ble’s head, means for discharging water on 
the upper edge of the table, and suitable 
means for imparting to the table a longitudi- 
nally-reciprocating movement of a character 
adapted to move the material fiom the head 
toward the tail of the table. 

In testimony whereof I affix iny signature 
in presence of two witnesses. 

ARTHUR R. WILFLEY. 

Witnesses: 

ALFRED J. O’BRIEN. 
G. J. ROLLANDET. 
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UNITED STATES 


PATENT OFFICE. 


SAMUEL IRVING HALLETT, OF ASPEN, COLORADO, ASSIGNOR OF ONE-HALF 
TO DAVID M. HYMAN, OF CINCINNATI, OHIO. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No. 609,604, dated August 30, 1898. 
Application filed September 16,1697. Serial No. 661,877. (No model.) 


To all whom it may concern: 

Be it kuown that I, SAMUEL IRVING ITAL- 
LETT, a citizen of the United States, residing 
at Aspen, in the county of Pitkin and State 
of Colorado, have invented certain new and 
useful Improvements in Ore-Concentrators; 
and I do hereby declare the following to bea 
full, clear, and exact description of the in- 
vention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same. 

My invention relates to ore-concentrators 
or that class of machines or apparatus em- 
ployed for concentrating or separating and 
grading mineral substances of different spe- 
cific gravities, and more particularly to ap- 
paratns operating to carry ont the wet proc- 
ess of concentrating ores, whereby ores of 
various kinds may be washed and concen- 
trated and the valuable minerals separated 
and graded with economy of time and labor. 

The invention is especially designed for use 
in connection with ore-concentrators of that 
class in which the crusked ore is distributed 
upon and caused to move or flow along a 
plane surface or table, to which is imparted 
a combination of shaking and rocking mo- 
tions whereby the concentrates or particles 
of mineral settling un the surface of the ta- 
ble are earried along and discharged in dif- 
ferent classes or grades at one end or side of 
tne table, whiie the gangne and refuse mat- 
ter are carried off at the side or end of the ta- 
ble opposite the distributing-lannder. 

The primary objects of my invention are 
to provide simple, inexpensive, and efficient 
means for separating the ore and for collect- 
ing the same in different grades or classes, so 
that in treating ores containing minerals of 
different specltic gravities the different min- 
erals may be separated and coliected in their 
respective classes or grades. 

Theinvention will first be hereinafter more 
particularly described with reference to the 
accompanying drawings, which form a part 
of this specification, and then pointed out in 
the claims at the end of the description. 

Referring to the drawings, Figuro 1 repre- 
sents a top or plan view of an ore-conceutrat- 
ing table and its attachments embodying my 
invention. Fig. 2 is a side elevation of the 


same with parts broken away to show the 
construction of parts which would otherwise 

be concealed from view by the broken-away 
portions. Fig. 3 is a detail front view of the 55 
distributing - launder. -Fig. 4 is a vertical 
transverse section taken on the line LV IV of 
Fig. 1. Fig. 5 is a detail sectional view 
through a portion of the table, the section be- 
ing taken on the line V V of Fig. 1. Fig. 6 60 
is a top or plan view, Fig. 7 a side elevation, 
and Fig. 8 an end view, of tha sectional laun- 
der or trough for collecting the valuable met- 
als separated from the gangue or tailings. 

In the drawings, in which similar ietters of 65 
reference are used to denote corresponding 
parts in different views, A denotes the table, 
which is suitably supported to adapt it to 
have imparted thereto by any suitable mech- 
anism in common use a combination of shak- 70 
ing and rocking motions or any desired move- 
ment for accomplishing the desired results. 
As shown, it is monnted on posts or legs b b, 
the upper ends of which are pivotally con- 
nected to the under side of the table, while 75 
the lower ends thereof are pivotally connected 
with and rest upon suitable frame-pleces or 
bars B, which latter may rest upon a suitable 
support or frame C, as shown, or in any proper 
manner, suitable devices, as serews or ad- 80 
justable wedges c, belng interposed between 
the bars B and frame C for varying the in- 
clilnation of the table. The legs or rocking 
arms that support the table act not alone as 
a support therefor, working on the arc of a 85 
circle and glving the ore a slightly-pitching 
motion, but they also act as a guide for the 
table, allowing it to have no side movement 
whatever, which is a very important consid- 
eration in separating the ore. The surface 90 
of the table A js covered or provided with a 
metallle sheet or facing a, of metal, having an 
affinity for the particular metai contained in 
the ore under treatment and which is the 
more valuable and desirable to be thoroughly 95 
separated--as, for instance, lead in-treating 
lead ore or a silver sheet. or coating in treat- 
ing gold ore. This metallic surface or cover- 
ing is provided with a series of longitudinal 
grooves, channels, or recesses a’, which pref- 100 
erably extend from the rear end of the table 
toward the front or discharge end thereof 


190 


15 


20 


25 


Ki) 


35 


40 


45 


50 


55 


63 


65 


with a slight rearward inclination and termi- 
nate a sufficient. distance from the receiving 
or discharge end or'side of the table to leave 


a clear unobstructed sinooth surface extend- 


ing the length of the table on the side thereof 
adjacent to the distributing-launders, as 
shown more clearly in Fig. 1. The grooves 
a’ taper from end to end—that is to say, they 
gradually decrease in depth from the front or 
receiving end thereof to their opposite termi- 
nals, where they merge into the smooth un- 
obstructed surface of the table-top. 

At or near the réceiving end or side of the 
table and on that portion thereof on which 
the crushed ore or pulp is delivered from the 
distributing-lannder I provide a removable 
wearing- plate A’, which may consist of a 
sheet-metal or other suitable plate, having 
one edge orangle thereof secured to the frame- 
piece or bar a’, while the other portion or edge 
thereof overlaps and rests upon the surface 
of the table, as shown more clearly in Fig. 4. 
By this means when that portion of the table 
which is most subject to wear becomes worn 
and in need of repairs the wearing-plate may 
be removed and a new one substituted in its 
stead without necessitating the renewal of 
the entire metallic surface of the table or the 
substitution of a new table-top, as is nsual in 
using ore-concentrators as heretofore con- 
structed. 

The distributing-launder D may be formed 
with two or more compartments d d’, the com- 
partment d being adapted to receive the pulp 
or crushed ore from a suitable conduit or pipe 
E, as indicated in Figs. 2 and 4, while the 
compartment d’ is adapted to receive the wa- 
ter for washing the ore from a suitable con- 
duit or pipe E’, as shown in Fig. 2. The ore- 
compartment d of the lannder D is provided 
on the discharge side thereof with a series of 
holes or perforations d?, through which the 
pulp or ore mixed with water is permitted to 
escape onto the surface of thetable. The up- 
per edge of that side of the compartment d' 
nearest the tableis preferably notched or ser- 
rated, as at &,.in order that the water used 
for washing the ors as it passes downward to- 
ward the frout or lower end of the table may 
be more evenly and smoothly distributed 
without splashing or spurting onto the table 
in greater volume or with greater force at any 
one point than at other points along the ta- 
ble, thus insuring an even distribution and 
smooth flow of the water across the table for 
the purpose of washing the ore and drawing off 
the lighter material and gangue into a water 
box or trough F, extending along nnderneath 
the edge of the table at that side thereof op- 
posite the distribnting-launder. 

At the front or discharge end of the table 
is placed a sectional trough or launder G to 
yeceive the heavier particles of mineral or 
valuable metal separated fromthe cre. This 
launder G may be constructed in two, three, 
or more sections, which ave preferably tele- 
scopically arranged, so that the material 
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which is separated may beassorted and graded 
and collected in different grades or classes— 
as, for instance, lead, iron, and zinc—accord- 
ing to the nature and character of the ore 
under treatment and the specific gravities of 
the minerals contained therein. Inthe form 
shown the launder G is coustructed in three 
concave or semicylindrical sections g, g’,and 
g*, which are telescopically arranged and sup 
ported on the rods or bars H, which bars ex- 
tend transversely of the table at the discharge 
end thereof and are rigidly secured at one 
end toa bracket H' and at their opposite ends 
to the frame of the machine. The sections 
g g' g* of the lannder are provided with dis- 
charge openings or spouts g°, g‘, and g°, re- 
spectively, and are supported, with capacity 
for longitudinal adjustment on the rods HH, 
by lateral lugs or hooks g°, resting upon and 
overlying said rods, so that any one of the 
sections may be moved forward or back for 
the purpose of varying the extent or area of 
the surface of the section which is exposed to 
the discharge end of the table and adapted 
to receive the material therefrom, so as to 
adapt the same for use in treating different 
kinds of material or in classifying the mate- 
rial according to different requirements in 
use. Hither of said secticns may be removed 
bodily by simply lifting the same from the 
rods, and, if desired, any suitable securing de- 
vice may be employed for securing the sev- 
eral sections in the positions to which they 
may be adjusted for use and to prevent acci- 
dental displacement in use caused by the jar- 
ring or shaking of the table. From the dis- 
charge openings or spouts g° g* g° the mate- 
rial may be discharged into a, suitable recep- 
tacle or conducted through a snitable spout 
or conveyer to any desired point for further 
treatnient or shipment. 

In the operation of the table the ore is fed 
into the compartment d of receiving launder 
or trough D, while the wash-water, which is 
located farther down the length of the table 
and which is used to wash the ore asit passes 
downward toward the discharge end, is fed 
into the compartment d’ and flows over the 
top or serrated edged? of said compartment, 
80 as to Secure an even distribution and gen- 
tle flow thereof without spurting. At the 
same time a reciprocating movement, differ- 
ential in its action, with the strength of the 
longest throw or bump toward the discharge 
end of the table, is imparted to tho table by 
any suitable mechanism connecting with the 
pitman or rod I, which may be applied at 
either end of the table, so as to cause the ore 
to move along or over the surface of the ta- 
ble toward the discharge end thereof, where- 
by as the ore is inoved along it is washed all 
the way at right angles by the water issuing 
from the compartment d’ of the launder, thus 
washing the lighter material and gangue 
toward the opposite side of the table and into 
the trough or box I’, from which the gangue 
and wasto may flow uff into any suitable re- 
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ceplacle or conduit provided therefor. The 
heavicr ore or valuable material to be recov- 
ered remains scattered along the smooth sur- 


faee of the table above the terminals of the. 


inclined grooves or channels «' and is dis- 
charged at the end of the table into the sce- 
tion or compartment g of the receiving-lann- 
der G, while the float-lead or lighter particles of 
mineral, that are not sized, as is the heavier 
lead or particles, are caught in the grooves 
a’ and eaused to gradually work backward 
and toward the discharge end of the table, so 
as to be brought back into the plane of the 
body of ore or valuable metal which takes a 
position forward of an imaginary line running 
the length of the table outside of the termi- 
nals of the aforesaid grooves or slots, where- 
by the very fine float-lead or other float min- 
eral is separated and recovered with the 
larger particles of like kind and specific grav- 
ity instead of being carried over and dis- 
charged into a middlings receiver or recep- 
tacle, as heretofore, and conveyed back to the 
distributing-launder to be again run over the 
table, with consequent loss resulting from the 
fact that the material which is so finely pul- 
yerized as to he once discharged and again re- 
turned to the table will seek the same place 
as before and be run again and again into the 
middlings-receptacle aud returned until worn 
by attrition so fine that it will pass off with 
the dirty water into the waste. ‘The inclined 
sloping grooves, which run against the slant 
of the table, cause the float mineral to be car- 
ried back to the place it shonld not-have left, 
while allowing the waste to pass over it and 
off into the trough or receptacle to receive the 
same, thus saving the valuable float material 
with the heavier ore that lies along the upper 
line or surface of the table beyond the ter- 
minals of the grooves. I thus avoid all in- 
tricatesavingsand returnings and accomplish 
what has hitherto been attempted to be ac. 
complished by returning the same ore to be 
run over two or more times. The mineral of 
less specific gravity and of a different class 
from that which is discharged into the first 
compartment or section of the sectional laun- 
der will be carried farther across the table 
and will be discharged into the second section 
or compartment, while the material of the 
next or third class will be discharged into 
the third section or ecmpartment, thug sepa- 
rating and collecting the different grades or 
classes of material into two or more classes, 
the first of which, for instance, may be lead, 
the second iron, and the third zine, according 
to the ore under treatment, the same rule ap- 
plying to any, minerals having different spe- 
cific gravities. 

Ly constructing the surface of the table of 
inetal having an affinity for the particular 
nietal it is desired to recover from the ore 
under treatment the separation and collec- 
tion thereof are greatly facilitated, and a more 
complete separation is effected than is possi- 
ble under the usnal conditions. 


- 


The desired differential movement or bump- 
ing action may be imparted to ihe table by 
any suitable mechanism, snch as has here- 
tofore been employed in devices of a similar 
character and which itis unnecessary to illus- 
trate or describe herein, inasmuch a~ my in- 
vention resides in the construction of the ta- 
ble and its attachments and not in the mech- 
anisin for imparting the desired vibratory 
or reciprocating movements thereto. 

I may mention, however, as a desirable 
movement that which has heretofore been em- 
ployed with whatis known as the ‘‘ Rittinger” 
table made in Germany many years age and 
which has been in use in this conntry for 
many years,ion which there is aside movement 
or bumping action combined with the trans- 
verse washing of the ore. 

It will be understood, of course, that the 
form and construction of the parts hereinbe- 
fore described may be modified in a number 
of ways without departing from the spirit of 
my invention, and hence I do not desire to be 
limited to the exact construction shown and 
described. 

The novel construction of table nerein 
shown and described is nade tlie subject of a 
separate divisional application, and hence 
claims to the same are omitted froin the pres- 
ent case. 

Ilaving thus fully deseribed my invention, 
what I claim as new, and desire to secure by 
Letters Patent of the United States, is— 

1. In an ore-concentrator the combination 
with theshaking-table, of a receiving-launder 
extending along the discharging side of the 
table and composed of sections independ- 
ently adjustable to vary their individual lon- 
gitudinal extent for receiving the ore from 
the table. 

2. In an ore-concentrator the combination 
with theshaking-table, of a receiving-launder 
extending along the ore-discharging side of 
the table and composed of a series of over- 
lapping sections independently adjustable in 
the direction of their length, substantially as 
and for the purpose described. 

3. In an ore-concentrator, the combination 
of a shaking-table, rods extending crosswise 
of the discharging end of said table, and a 
series of overlapping tronghs together consti- 
tuting a sectional launder cand separately 
supported on said rods with provision for sep- 
arate longitudinal adjustment, substantially 
as described. 

4, In an ore-concentraior, the combination 
with the table, of asectional launder composed 
of a series of independent codperatively-ar- 
ranged longitudinally-adjustable and remoy- 
able sections, substantially as deseribed. 

5. In combination with the table, the sec- 
tional launder or recwptacle coin posed of tele- 
seopically-arranged sliding sections cach re- 
movably supported adjacent to the discharge 
end of the table to adapt the several sections 
to be separately adjusted and secured in dif- 
ferent positions relatively to cach other and 
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to be readily removed and replaced, substan- 
tially as deseribed. 

6. A sectional launder comprising a series 
of independont concave sections or recepta- 
cles telescopically arranged and adapted to 
slide longitudinally with respect to each other, 
cach having lateral supporting fingers or lugs 
adapted to rest on suitable supports adjacent 
thereto, and provided at one end with a dis- 
charge-opening, substantially as described. 

7. In an ore-concentrator, the combination 
with the table, of the sectional launder com- 
prising a series of concavo sections or recep- 
tacles telescopically arranged and adapted to 


slide longitudinally with respect to each othor, 
each having lateral supporting fingers or lugs 
and provided at one end with a discharge- 
opening, and longitudinally-arranged sup- 
porting rods or bars on which said sections 
are supported and adjustably secured adja- 
cent to said table, substantially as described. 

In testimony whereof J affix my signature 
in preseuce of two witnesses. 


SAMUEL IRVING IIALLETT. 


Witnesses: 
JESSE J. May, 
JosErit ITIcKs. 
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To all wham it may concern: 


Be it known that I, SAMUEL IRVING ITAL-. 


LETT, a citizen of the United States, residing 
at Aspen, in the county of Pitkin and State of 
Colorado, have invented certain new and use- 
ful Improvements in Ore-Concentrators; and 
1 do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and nse the 
saine. 

My invention relates to ore-conccntrators, 
or that class of machines or apparatus em- 
ployed for concentrating or separating and 
grading mineral substances of different spe- 
cifle gravities, and more particularly to ap- 
paratus operating to carry out the wet process 
of eoncenti'ating ores, whereby ores of vari- 
ous kinds nay ‘be washed and concentrated 
and the valuable minerals separated aud 
graded with economy of time and labor. 

The invention isespecially designed for use 
jn connection with ore-concentrators of that 
class in which the crushed ore is distributed 
upon and caused to move or flow along a 
plane surface or table to which is imparted 
a combination of shaking and rocking :no- 
tions, whereby tha concentrates or particles 
of mineral settiing on the surface of thetable 
are carried along and discharged in different 
classes ur grades at one end or side of the 
table, while the gangue and refuse matter are 
carried off at the side or end of the table op- 
posite the distributing-lannder. 

The primary objects of my invention are 
to provide simple, inexpensive, and efficient 
means for separating the ore aud for collect- 
ing the same in different grades or classes, 
so that in treating ores containing minerals 
of different specific graviiies the different 
minerals may be separated and collected in 
their respective classes or grades, and to pro- 
vide a table which shall efficiently separate 
and collect the finer or lighter and unsized 
mineral substances or float-minerai which in 
the operdtion of concentrators as generally 
heretofore constructed is either carried off 
with the gangne or collected in the form of 
“‘ middlings” and returned to the feed-trongh 
for retreatment with the fresh material being 


Oo. se 


fed into the feed-tronvh, with consequent loss 
of energy and waste of valuable metallic srb- 
stances. 

The invention will first be hereinafter more 
particularly described, with reference to the 
accompanying drawings, which form a part 
of this specification, and then pointed outin 
the claims at the end of the description. 

Referring to the drawings, Figure 1 repre- 
sents atop or plan view of an ore-concentrat- 
ing table and its attachments embodying my 
invention. Vig. 2 is a cross-sectional view 
taken on the line I] Ilof Fig. 1. Fig. 3isa 
detail front view of the distributing-launder. 
Fig. 3° is a longitudinal] sectional view taken 
on line ITI II] of Fig. 1. 

In the drawings, in which similar letters of 
reference are nsed to denote corresponding 
varts in different views, A denutes the table, 
which is suitably supported to adapt it te 
have imparted thereto by any suitable mech- 
anism in common use a combination of shak- 
ing and rocking notions or any desired move 
mcnot for accomplishing the desired resulta. 
As shown, it is mounted on posis or legs b 0, 
the upper ends of which are pjvetai:: cons 
nected to the under Side of the tabie, while 
the lower ends thereot are pivotally connect- 
ed with and rest upon suitable frame pieces 
or bars B, which. latter may rest upon a snit- 
able support or frame C, as shown, or in any 
proper manner, suitable devices, as screws or 
adjustable wedges c, being interposed between 
the bars B and frame C for varying the in- 
clination of the tahle. 

The table is provided with a riffled or 
grooved surface and with an unriffled or 
smooth surface, as shown, said riffles or 
grooves extending along the surface of the 
table transversely or obliquely to the direction 
or line of movement of said table and taper- 
ing or diminishing in depth toward the un- 
rifled portion. in the form shown in, the 
drawings the riifled and unriffled surfaceg are 
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tallic sheet or facing a, in which ts formed a 
series of longitudinal grooves, channels, or 
recesses @, which preferably extend from the 
rear end of the table toward the front or dis- 
charge end thereof, with a slight rearward in- 
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clination, and terminate a snfficient distance 
from the receiving or discharge end or side 
of the table to leave a clear unobstructed 
smooth surface extending the length of the 
table on the side thereof adjacent to the dis- 
tributing-lauaders, as shown more clearly iu 
Higa, Us 

The metallic surface or covering of the ta- 
ble preferably consists of a metal having an 
affinity for the particular metal contained in 
the ore under. treatment and which is the 
more valuable and desirable to be separated— 
as, for instance, lead in treating lead ore or 
a silver sheet or coating in treating gold ore. 

The grooves a’ taper from end to end—that 
is to say, they gradually decrease in depth 
from the front or receiving end thereof to 
their opposite terminals, where they merge 
into the smooth unobstructed surface of the 
table-top. 

At or near the receiving end or side of the 
table and on that portion thereof on which 
the crushed ore or pulpis delivered from the 
distributing-launder I provide a removable 


wearing-plate A’, which may consist of a sheet-. 


metal or othersnitable plate having one edge 
er angle thereof secured to the frame piece 
or bar a’, while the other portion or edge there- 
of overlaps 4nd rests upon the surface of the 
table, as shown more clearly in Fig. 2. By 
this means when that portion-of the table 
which is most subject to wear becomes worn 
and in need of repairs the wearing-plate may 
be removed and a new one substituted in its 
stead without necessitating the renewal of 
the entire metallic surface of the table or the 
substitution of a new table-top, as is usual 
in nsing ore-concentrators as heretofore con- 
structed. 

The distributing-laonder D may be formed 
with two or more compartments d @’, the com- 
partment d being adapted to receive the pulp 
or crushed ore from a suitable conduit or pipe 
E, as indicated in Fig. 2, while the compart- 
ment d@’ is adapted to receive the water for 
washing the ore from a suitable conduit or 
pipe The ore-compartment d of the launder 

is provided on the discharge side thereof 
with a series of holes or perforations ¢*, 
through which the pulp or ore mixed with wa- 
ter is permitted to escape onto the surface of 
the table. The NpEee edge of that side of 
the compartment d’ nearest the table is pref- 
erably notched or serrated, as at d', in order 
that the water used for washing the ore as it 
passes downward toward the front or lower 
end of the table may be more evenly and 
smoothly distributed without splashing or 
spurting onto the table in greater volume or 
with greater force at auy one point than at 
other points along the table, thus insuring an 


even distribution and smooth flow of the wa-. 


ter across the table for the perpose of wash- 
ing the ore and drawing off the lighter mate- 
rial and gangue intoa water box or trough I, 
extending along underneath the edge of the 
table at that side thereof opposite the dis- 


\ tributing-launder. Atthefront or discharge 
end of the table is placed a sectional trungh 
or launder G to recoive the heavier particles 
ot mineral or valuable metal separated from 
the ore. 

In the operation of the table the ore is fed 
into the compartment ¢@ of receiving launder 
or trough D, while the wash-water, which is 
located farther down the length of the table 


and which is used to wash the ore as it passes. 


downward toward the discharge end, is fed 
into the compartment @’ and flows over the 
top ov serrated edge cd’ of said compartment, 
so as to secure an even distribution and gen- 
tle flow thereof without spurting. At the 
same time a reciprocating movement differ- 
enttal in ite action, with the strength of the 
longest throw or bump toward the discharge 
end of the table, is imparted to the table by 
any suitable mechanism connecting with the 
pitman I, which may be applied at either end 
of thatable, so as to cause the ore to move 
along or over the surface of the table toward 
the discharge end thereof, whereby as.the ore 
is moved along it is washed all the way at 
right angles by the water isszing from the 
compartment a’ of! the launder, thus wash- 
ing the lighter material and gangue toward 
the opposite side of the table and into the 
trough or box F, from which the gangne 
and waste may flow off into any suitable re- 
ceptacle or conduit provided therefor. The 
heavier ore or valuable material to be re- 
covered remains scattered along the smooth 
surface of the table, above the terminals of 
the inclined grooves or channels a’, and is 
discharged at the end of the table into the 
receiving-launder G, while the float-lead or 
lighter particles of mineral that are not sized, 
as is the heavier lead or particles, are canght 
in the grooves a’ and caused to gradually 
work backward and toward the discharge eud 
of the table, so as to be brought back into 
the plane of the body of ore orvaluable metal, 
‘which takes a position forward of an imagi- 
nary fine running the length of the table out- 
side of the terminals of the aforesaid grooves 
or slots, whereby the very fine float-lead or 
other float-mineral is separated and recov- 
ered with the larger particles of Hke kind 
and specific gravity instead of being carried 
over and discharged into a middl!ngs receiver 
or receptacle; as heretofore, and conveye” 
back to the distributing-launder to be again 
run over the table, with consequent loss re- 
sulting from the fact that the material which 
is so finely pulverized astobe once discharged 
and again returned to thetable will seek tho 
same place as before and be run again and 
again into the, middlings-receptacle ‘and re- 
turned until worn by attrition so fine that it 
will pass off with the dirty water into the 
waste. Theinclined sloping riffles or grovves, 
which run against theslantof the table, cause 
the float-mineral to be carried back to tile 
place it should not have left, while allowsng 
the waste to pass over it and off jiuto the 
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trough or receptacle to receive the same, thus 
saving the valuable float inaterial with the 
heavier ore that lies along the upper line-or 
surface of the table beyond the terminals of 
the grooves. I thus avoid all intricate sav- 
ings and returniugs and accomplish what has 
hitherto been attempted to be accomplished 
by returning the same ore to’be run over two 
or more times. The mineral of less speclfic 
gravity and of a different class from that 
which is discharged into the firat compart- 
ment or section of the sectional launder will 
be carried farther across the table and will 
be discharged into the second section or com- 
partment, while the material of the next or 
third-class will be discharged into the third 
section or compartment, thus separating and 
collecting the different grades or classes of 
material into twoer more classes, the first of 
which, for instance, may be lead, the second 
iron, and the third zinc, according to the ore 
under treatment, the same rule applying to 
any minerals having different specific gravi- 
ties. 

By constructing the surface of the table of 
metal having an affinity for the particular 
metal it is desired to recover from the ore 
under treatment the separation and collec- 
tion thereof is greatly facilitated and a more 
complete separation is effected than is pos- 
sible under the usual conditions. 

‘The desired differential movement or bump- 
Ing action may be imparted to the table by 
any suitable mechanism such as has hereto- 
fore veen employed in devices of a similar 
character and which it is unneceasary to ilus- 
trate or describe herein, inasmuch as my in- 
vention resides in the construction of ‘the 
table and its attachments and net inthe mech- 
anism for imparting the desired vibratory or 
reciprocating movements thereto. Imay men- 
tion, however, as a desirable movement that 
which has heretofore been employed with 
whatis known asthe ‘‘ Rittinger” table, made 
in Germany many years ago and which has 
been in use in this country for many years, 
in which there is a side movement or bump- 
ing action combined with the transverse wash- 
ing of the ore. 

It will be understood, of course, that the 
form and construction of the parts hereinbe- 
fore described may be inodified in a nuinber 
of ways without departing froin the spirit of 
my invention, and hence I do not desire to 
be limited to the exact construction shown 
and described. 

This application is a division of an origi- 
nal application filed by me September 16, 
1897, and in which the sectional receiving- 
launder hereinbefore briefly referred to is 
inade the subject of claims. — 

Having thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent of the United States, is — 

1. In aconcentrator, a table provided with 
tapered riffles which merge into the table-sur- 
face along a line oblique te said table. 


2, An ore-concentrating table adapted to 
the ‘‘wet? process of separating ores, having 
a smooth upper surface extending along the 
side thereof on which the ore and water are re- 
coived, and a series of spaced grooves or chan- 
nels extending over the aurface thereof atone 
side of said smooth portion toward its dis- 
charging end: the said grooves gradnally 
diminishing in depth from their receiving 
to their delivery ends and inclined toward 
and merging in said amooth surface, substan- 
tially as described. 

3. In an ore-concentrator, the combination 
of an endwise-reciprocatory transversely-in- 
clined table having a series of grooves or 
channels in its surface extending toward the 
discharging end of the table and gradually 
diminishing in depth or tapering in a veriical 
plane from their receiving ends and merging 
into a smooth unobstructed surface of the ta- 
ble which extends along the higher side of 
the latter and across its discharging end; and 
means for distributing ore and water over the 
table from alongits higher side. 

4, In an ore-concentrator, the combination 
of an endwise-reciprocatory transversely-in- 
clined table having a series of diagonally-ex- 
tending grooves or channels in its surface di- 
minishing in depth or tapering in a vertical 
plane from their receiving ends toward the 
discharge end of the table and merging into 
a smooth unobstructed surface of the latter 
which cxtendsalong its higher side and across 
its discharging end; and means for distrib- 
uting ore and water over the table atits higher 
side. 

5. In a concentrator, a table provided with 
tapered rifles which extend along the table- 
surface transversely or obliquely across the 
line of movement of the table and terminate 
along & line oblique to said table. 

6. In a concéntrator, a table provided with 
a riffled and an unriffled surface; said riffles 
peeene toward the unviffied portion and ex- 

ending in a direction oblique to the direction 
or line of movement of the table. 

7. In a concentrator, a table provided with 
a rifled and an unriffled surface; the riffles 
extending transversely or obliquely across the 
line of movemeut of the table, and tapering 
or diminishing in depth toward the unriffled 
portion. 

8. A table for ore-concentrators taving its 
surface provided with a series of longitudinal 
grooves or riffies diminishing in height from 
the head toward the tail and extending ob- 
liquely across the surface of the table and 
terminating on a line oblique to the table. 

9. A table for ore-concentrators having its 
surface provided with tapered grooves or rif- 
fles diminishing in height from the ltead to 
the tail; said rifles diminishing in length 
from the rear to the front-or feed end of said 
table, substantially as described. 

10. In combination, a table for ore-concen- 
trators grooved or rifled longitudinally from 
head to tail; said grooves being tapered and 
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diminishing in height from the head towarst | feed near the head end of the bed arranged 
the tail end of the table, and the feed uear | to discharge the pulp transversely across the 
the head end of the bedarranged to discharge | deaper parts of the corrugations, snbstan- 
the pulp transverscly across the deeper parts | tially as described. 


5 of the grooves, substantially as described. In testimony whereof I affix my signature 15 
11. In combination, a bed ortable for con- | in‘presence of two witnesses. 
centrators grooved or corrugated longitndi- SAMUEL IRVING HALLETT. 
Rrily from nead to tail; said corrugations ve- Witnesses: 
ing deeper at the head and diminishing in ELIAS COHN, 


to height toward the tail end of the bed, and the ROBERT WOODRRIDGE. 
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To all whoin it may concern: 

Beit known thatI, ULYSSESS. JAMES, a citi- 

zen of the United States, residing at Helena, in 
the county of Lewis and Clarke and State of 
Montana, have invented certain newand nse- 
ful Improvements in Concentrating-Tables, of 
which the. following is a specification, refer- 
ence being had therein to the accompanying 
drawings. 
— This invention relates to an improved con- 
centrating-table for the separation of heavy 
minerals from the gangue or quartz matterinu 
ores that huve beén crushed or reduced to 
pulp; and it has for its objects, briefly, to les- 
sen the expense of separating the minerals 
and to savea higher percéntuin of mineral 
than is possible with similar appliances now 
in general use, as more fully hereinafter set 
forth. 

In the drawings, Figure 1 is a plan view of 
the table-supporting frames. Fig. 2 isa side 
elevation complete. Fig. 3 is a detail plan of 
the table: Fig. 4, a detail section on the line 
44 of Fig. 3; Fig. 5, a detail section on the 
line 5 5 of Fig. 3; Fig. 6, a group of views in 
detail of one of the rocker-bearings for snp- 
porting the rocker-frame; Fig. 7, a perspec- 
tive of the parts of one of the slide-hearings 
for supporting the table-top; Fig. 8, a cross- 
section on the line 8 § of Fig. 3 with the 
rocker-frame and base in position; Figs. 9, 
10, and 11, views in detail of the mechanism 
for shakiug the table-top, and Figs. 12 and 13 
details of the pitman. 

Referring to the drawings by letters, a des- 
ignates a suitable base-frame, upon which is 
saopported a rocker-frame 6, both of which 
frames are constructed of a suitable number 
of longitudinal and transverse beams, their 
length being several tines their width. The 
frame 5 is supported upon the base by a se- 
ries of bearings c, arranged along the lougi- 
tudinal center of the fraine and bolted to the 
base, these bearings each having a concaved 
seat in its upper end for the reception of a 
pivot or jonrnal @, bolted to an.ad jacent part 
of (he rocker-fraine. Thus supporting the 
recker-frame it is free to be tilted in either 
direction transversely. Any suitable devices 
may be employed to tilt th...came; butI pre- 
fer the employment of a rock-shaft e, sup- 


ported in suitable journals at one side of the 
base a and running the full length thereof 
and carrying at intervals eccentrics f, whose 
straps are connected to arms gq, pivotally de- 
pending frem the rocker-frame, said shaft be- 
ing provided at one end with an operating- 
lever h. This simple arrangement enables 
the table-frame 6 to be readily tilted to the 
desired angle to snit the kind of ore being 
treated, and when tilted it will remain in the 
adjusted position until readjusted. 

By supporting the rocker-frame along its 
longitudinal center it will be observed that 
it may be readily tilted with the utniost ease 
and accuracy, which will be especially ad- 
valtageons in connection with exceptionally 
long tables used for certain kinds of ores. 
Tt will be observed that the bearings c extend 
up hetween the transverse beains, $0 as to 
hring the pivotal point at or near the upper 
face of the rocker-frame, whereby the rocker- 
frame is nicely suspended or balaneed on the 
pivots, enabling the frame to be adjusted 
with a minimuin of exertion. It wiil also be 
noted that the center line of the pivots— 
that is, a line rnnning through the centers of 
the several circles of which the bearing- 
pivots d.form ares—is approximately in line 
with the operating-pitman ec’, connected to 
the forward end of the table nidway between 
the side edges thereof, whereby the table may 
be freely tilted without subjecting the pitman 
to any torsional strain or lateral oscillation, 
which obvionsly contributes to the utility: of 
the apparatus. 

Fastened at intervals along the longitudi- 
nal beams of the table-framé are slide-boxes 
2, each containing a sliding block 7, upon 
which rests a slide-block hk, secured to the 
under side of the table, the table being pro- 
vided with oneof these biocks for each of the 
siide-boxes, whereby the table will be slid- 
ingly supported thronghont its length and 
breadth. The slide-blocks 4 rest upon the 
slide-bloecks 7 and are confined within the 
side flanges of tne boxes, whereby the recip- 
rocating movements of the table will be 
guided and the table will be prevented from 
sliding down sidewise in the direction of its 
inctination. 

The table at its forward end at one side is 
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provided with a forward extension J, Hanged 
around its edge to forin a trough, iato which 
the pulp is fed and along which it must pass 
to reach the main portion of the table and 
the rifles. Vhe flange around this trough 
is continued across the forward edge of the 
table and along its upper jongitudinal edge. 
It will beevident that the shaking motion of 
the table-top settles the nne mineral to the 
bottom and brings the coarse gangue on top 
before the material reaches the riffies, so that 
the gangue will act pack at the points of the 
riffles and dam the fine mineral; but the fine 
miyeral having settled at the bottom will 
gradually move along above the points of 
the rifles, while the coarser gangue will move 
down across the rifles and separate from the 
fine mineral. Jt willtherefore be noted that 
this trough-like extensisn of the feed end of 
the table-top is a very essential feature and 
that in order to be effective the extension 
must be snfliciently long to insure the set- 
tling of the fine mineral before the material 
reachés the riffies on the inain surface. As 
“a general thing the length of the extension 
should be a litt!e greater than one-third the 
length of the table. 

The table-top is constructed of longitudinal 
strips m of selected wood, preferably matched 
tongue-and-groove stuff, and bonaod together 
by cross-battens 7, fastened at intervals to 
the under side of the table-top. At a point 
coineldent with each of these battens the ta- 
ble-top is sawed entirely across, as at 0, the 
kerfs extending down a sufficient depth to 
vive the desired flexibility to the table, pref- 
erably about half-way through the strips m. 
Secured on the surface of the strips is a coy-. 
ering of heavy linoleum 7' or other thick flexi- 
ble material, this covering extending overand 
vovering the transverse slitso. A table thus 
constructed is self-adjustiog by reason of its 
transverse flexibility to all the slide-bearings, 
thereby practically abolishing vertica! vibra- 
tion, a great desideratuin in this class of ap- 
pliancees. 

‘The riffes » run longitudinally of the table 
parallel with each other and with the lower 
edge of the table, and their upper edges in- 
cline downward from their forward ends to- 
watd their rear ends, and they extend over 
that portion of the table-surface below a di- 
agonal line rinuing from near the upper for- 
ward corner of the table to its lower rear 
corner, naking the field covered Dy the rifles 
& triangular one, although this lyeation and 
arrangeiment of the rifles may be varied, if 
found desirable. The ritiles are fastened in 
grooves formed in the upper surface of the 
linoieum cover and extend only partially 
therethrough, and they are of course suffi- 
clently flexible transversely to yield tothe sin- 
uons movementsof the table caused by irregu- 
larities in the supporting - surface thereof. 
This mauner of fastening the rifles tu the ta- 
ble has pecnliar-advantages. It enables the 
mfiles to be planed down to any desired de- 


‘ 


gree—in iact, actually to the table-surface— 
without desuroying their strength, and, fur- 
thermore, it prevents tie riMes breaking loose 
and spriiging np from the table- surface, 
whereby the life of i4e rifiles will be greatly 
increased and their funetion rendered more 
perfect. The fastening ineans must obvi- 
ously be something vther than nails or screws 
or other devices passing down through the 
riffles. I prefer cement or glue that will not 
dissolve in water ‘Where therifties are high- 
est, (at the forward end of the table,) they 
are more widely spaced, and as their height 
is reduced their pumber is increased by the 
insertion of the short supplemental riffles 7’ 
The reason of this is that where the riffles 
are low there is less tendency for the pulp 
te pack, and their number is increased in or- 
der to make & more continuous dam to resist 
or prevent waste of inineral. It will also be 
observed that if the riffies were laid the fall 
leogth of the table extravagant agitation 
would be necessary to avoid packing the pulp, 
which wonld resnit in the fine mineral being 
held in suspensein the water and lost by being 
passed off across tne rifles with the tailings. 

Theshaking or panning movement by which 
the pulp is made to travel dOwnward and 
rearward on the table may beimparted tothe 
table by any suitable devices; but I prefer 
the devices showa, because by means of them 
the pulp can be made to travel along the table 
at the desired speed withont varying the ve- 
locity of the fly-whee!l or the length of the 
stroke of the pitmao. These devices consist 
of a balance-wheel g, secured to the end ofa 
drive-shaft mounted in the bearing 7, bolted 
to a boed-plate s, this bed-plate being in turn 
bolted to the table-frame 6b and having an 
opening in its center iu which. works said 
wheel g. Also fastened to the bed-plate is 
another long bearing t, in which is jouraaied 
a supplemental shaft carrying a disk or wheel 
u at its inner end, this disk w being close to 
the balanee-whee! and being connected there- 
with by a pivotal link » The shafts of the 
wheels g and ware supported in the same 
horizontal plane, and by reason of the lat- 
eral adjustability of the bearing ¢ said shafts 
may be adjusted into axial alinement or out 
of axial alinement ior a purpose hereinafter 
stated. ‘The bearingtis rendered adjustable 
upon the bed-plate by being secured to a 
slide w, which 1s adapted to be adjusted back 
and forth by a screw-shaft x, journaled in a 
Learing y at the rear edge of the base-plate s. 
This slide is adapted to be clamped in its ad- 
justed position by means of a clamp-plate z 
and screw u', On theother end of the shaft 
carrying wheel 1 is formed or secured an ec- 
centric 0’, to which is connected the pitman 
c’, which at its rear end is connected to the 
table. his pitman is provided with snitable 
adjusting and cushioniny dev‘ces, as is usual, 
so that the pitmian may be cxtcnded to snit 
the adjustinenty of the supplomental shaft 
carrying the eccentric. Jt will te observed 
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that when balanco-wheel q is rotated wheel 
«% and its shaft will be rotated and the table 
reciprocated. When the shafts are in axial 
alineinent, as shown in Figs. 1, 10, and 11, 
the wheel u will havea regular rotary motion 
imparted to it, this motion being in unison 
with the balance-wheel. When, however, the 
slide-bearing is adjusted away from the table 
forward to bring the shaft of wheel « out of 
alinement with the driving-shaft, the rotary 
motion imparted to the eccentric- carrying 
shaft will be irregular—that is, accelerated 
atacertain point in each revolution, and this 
acceleration will beimpartedtothetable. By 
properly arranging the eccentric upon the 
shaft the acceleration can be made toactouthe 
table at the proper point in its forward or 
backward stroke or portions of both to accel- 
erate the movement of the pulp along the 
table. It will thus be observed that by this 
differential-opernting nechanism the flow of 
the pulp along the table can be regulated to 
a nicety without varying the speed of the 
drive-shaft or the length of the pitman stroke. 

TJaving thus fully described my invention, 
what I claim, and desire to secure by Letters 
Patent, is-- 

1, A concentrating-table provided on its 
surface with a series of substantially parallel, 
longitudinal riffles extending from the for- 
ward end rearward and terminating short of 
the rear end of the table, on a substantially 
diagonal line running downward and rear- 
ward, and a series of supplemental riffles in- 
terposed betwecn. the rear extremities of the 
aforesaid riffles. 

2. A concentrating-table having its feed- 
point at its forward upper corner and pro- 
vided on its face with a series of‘paralie! rif- 
fles tapering rearward and extondicg froin 
the forward end of the table toa line running 
diagonally across the table from near the feed- 


point rearward and downward, and a series of 
supplemental riffles interposed between the 
rear extremities of the aforesaid riffles, as and 
for the purpose set forth. 

3. Aconcentrating-table provided with lon- 
gitudina) riffies tapering rearward aud being 
more numerous and more closely spaced to- 
ward their rear ends, the riffles extending 
across the line of travel of the lighter mate- 
rial, substantially as set forth. 

4. A concentrating-table provided with 
transverse kerfs to render it flexible trans- 
versely and provided with a series of longi- 
tudinal riffles extending across said kerfs and 
being transversely flexible. 

5. A concentrating-table rendered tra::s- 
versely fiexible by a series of kerfs extending 
across its upper surface, a flexible covering 
for said upper surfaceand kerfs, and a series 
of longitudinal riffles fastened to this cover- 
ing and rendered transversely flexible. 

6. Aconcentrating-table constructed of lon- 
gitudinal wooden strips, cross-pieces binding 
the strips together, grooves or cuts being 
formed across the table coincidently with said 
cross-pieces, a flexible cover fastened to the 
table and covering said grooves or cuts, and 
riffles carried by said coverand made flex‘ble 
transversely. 

7. A concentrating-table réndered trans- 
versely flexible and provided onjts upper sur- 
face with a flexible covering,and transversely 
flexible rifles fastened in grooves in the face 
of said flexible covering, said grooves extend- 


‘iug only partially through tho covering. 


In witness whereof I have hereunto affixed 
my signature,in the presence of two witnesses, 
this 3d day of Jannary; 1899. 

ULYSSES 8. JAMES. 

Witnesses: 

L. P. BENEDIC1, 
JNO. K. Scort. 
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UNITED STATES 


PATENT OFFICE. 


JACOB LAMPERT, OF HILL CITY, SOUTH DAKOTA. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No. 641,977, dated January 23, 1900. 


Avplioation fled March 16, 1889, 


To all whonr it may concern: 

Be it known that 1, JACOB LAMPERT, of Hill 
City, in the county of Pennington and State 
of Sonth Dakota, have invented certain new 
and useful Improvements in Ore-Conceutra- 
tors; and I hereby deolare that the following 
is a full, clear, and exact description there- 
of, reference being had to the axcompanying 
drawings,which form partof this specification. 

This invention is an imprcvement in ore- 
concentrators of the kind shown in my Patent 
No. 533,362, of January 29, 1895, and the pres- 
ent invention is more particolarly an im- 
provement upon the concentratorshowr in my 
said patent: and it consists in the novel com- 
binations and constructions of parts herein- 
after suinmarized in the claims and illustrated 
in the accompanying drawings and described 
with reference thereto, as follows. 

Figure 1 is a plan view of the complete cor- 
eentrator. Fig. 2 is a front side elevation of 
the device. Fig. 3 is a ransverse section on 
line 3 3, Fig.1. Fig. 4 is a longitudinal sec- 
tion thereof on line 22, Fig. 1. Fig. 6 is an 
enlarged detail view of the vibrating mech- 
anism. Figs. 6, 7, aud 8 are details. Fig. 9 
isa front elevation of the device, showing how 
a tier of concentrating-tables may be operated 
by a single vibrating mechanism; and Fig. 10 
is a transverse section on line 10 10, Fig. 9. 

A designates the concentrating-table, which 
is preferably of the shape shown in Fig. 1, its 
opposite sides being parallel and its ends di- 
ngonal or beveled relatively to ita sides, the 
tail end being beveled at a much greater an- 
gle to the sides than the head end and the 
receiving or rear side being shorter than its 
discharge or front side. ‘The ends and rear 
side of the table are provided with upstand- 
ing flanges a, which will prevent the escape 
of material therefrom, and the rear side cf 
the table, which is the receiving ond, is also 
provided with a lateral extension forming a 
receiving-box A’, which box may have a re- 
movable plate A? in its bottom, preferably of 
copper. Thebox A’ is preferably so arranged 
that when the table is slightly tilted the bot- 
tom of the box A’ will be about level, and the 
metal plate A?in the box is used for the par- 
pose of recovering amalgam in free-gold-ore, 
treatment. This plate is removable to allow 


Serial No, 708,300. (No model.) 


different plates to be replaced for different 
processcs and different ores. The plate is 
preferably set in a recess in the top of the 
table or box and its edges turned up, so as to 
hold the recoveréd metals, which can from 
time to time be removed, as required, there- 
from. In ordinary practice a feed-troygh B 
is placed in this box over the plate A?, ore be- 
ing fed into this trough B through a spont B’ 
and escaping from the trongh into the box 
th ough a series of perforations b in the side 
of the trough, as shown. From the box A’ 
the material passes onto the table proper, 
which is preferably slightly inclined from the 
rear tc the front side thereof, as indicated in 
Fig. 3. This table is provided with a series 
of parallel riffies a’, preferably extending par- 
ailel with the feed-box aud with the front 
edge of the table, as shown, the riffies increas- 
fog in langth toward the front edge of the 
table, as shown. ‘This table is so mounted 
npou the main frame of the apparatus aa to 
be capabie of longitudinal vibration, and, as 
shown, it is preferably mounted by ball-bear- 
ings upon said frame, the table being pro- 
vided on its under side with inverted oblong 
ball-holders or saucers C, which fit over balls 
c, resting in similar smatler saucers C’. Pref- 
erably the upper saucers C are larger than 
the saucers C’ to keep dirt and drippings 
from the table out of the lower saucers, and 
thns keep the ball-bearings clean. To pro- 
vide for easy adjustment of this table with- 
out disturbing its bearings, the saucers C’ 
are fixed to a tiltable frame D, as indicated 
in the drawings, which frame car oe tilted so 
as to properly adjust the inclination of the 
table. This frame may be hinged at its front 
side to the front side of the stationary main 
frame, and journaled in the main frame, near 
the rear side thereof, is a shaft E, which is 
provided at ove end with a ratchet E’, en- 
gaged by a locking-pawl EK? on the main frame 
to lock the shaft in any position desired. On 
this shaft E are keyed short arms ¢, carrying 
rollers e’, which are adapted to contact with 
the transverse bars of frame D or the bottom 
of said frame, near the rear side thereof, and 
tilt said frame more or less upward when 
shaft E is rocked, asindicated in Fig. 3. Thus 
by turning shaft E the frame D can be tilted 
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and the table adjusted to any desired inclina- 
tion. The shaft may be tnroed bya lever E° 
or by any suitable wrench-lever. 

The table is vibrated by the following 
means: To the nnder side of thetable A, near 
the head end thereof, is attached a bracket 
A’, to which is connected the inner end of a 
longitudinally-movable shaft, the outer end 
of which is guided in a proper bearing or 
housing Fou the main frame, which will per- 
mit free longitudinal movement of said shift. 
This shaft passes through a standard f, pro- 
vided above the shaft with a vertically-ad- 
justable block f’, which can be adjusted by 
means of a hand-screw f*, as shown. Con- 
nected to the block jf" is ashort link f°, which 
is connected to the tang g of an eccentrie- 
strap G', fitted over an eccentric G on the 
main shaft H of the machine, said shaft H be- 
jog journaled in snitable bearings H‘ on the 
maic framo, near the head end of the table 
and above and at right angles tothe shaft F, 
as shown. To the tang gis also conuected 
one end of a long link I, the other end of 
which is connected toa block F’, secured to 
said shaft F near the onter end thereof. A 
spriug F%is strung on shaft F and interposed 
between the standard fand an adjustable nut 
F‘ on said shaft, said spring tending to force 
the table away from the standard f. The 
links F? and f’ form a toggle cqnnection be- 
tween the shaft F and bracket f, and if said 
toggle is deflected by the lifting of the eccen- 
tric-strap the shaft.F will be forced longitu- 
dinally inward, thereby permitting the spring 
to push the table quickly away from stand- 
ard f,and when the toggle is extended agaih 
the table is drawn back townrd the standard 
and the spring Fis compressed. Pewer is 
applied to the main shaft H through belt-pnl- 
leys Il’ or any other suitable means, and when 
this shaft is rotated rapidly the eccentric G 
opens and closes the toggle-joint, thereby im- 
parting vibratory movement to the table, as 
described. The link f* being shorter than 
the link F*, It results, practically, that the in- 
ward movement of the shaft F is more rapid 
and is brought more to an abrupt stop than 
would be the case if the togyle-links were of 
equal length, and the abruptness of the stop 
of the inward movement of the table can be 
measurably controlled by adjusting the block 
f'. When it is lowered, the stop is made 
more quickly and abruptly. <A further ad- 
vantage of this form of toggle connection is 
that the strain upon the shaft E is alinost en- 
tirely linear-and very little strain is brought 
npon its bearings in the outer jonrnal-box 
FS, and the lateral thrust on the shaft is also 
entirely obviated by this construction. The 


short link f°, when the eccentric is turned’ 


half-way around from where it is shown in 
Fig. 1, will, as shown by the dotted lines, stand 
at about an angle of forty-tive degrees up- 
ward or more, thus cansing the sudden stop 
ef the table, and this causes ths mineral 
thereon to move forward toward the tail end 


I 


‘of the main’shaft H, as shown. 


‘tail end of the tabie. 


641,977 


thereof. The adjustable short link fof the 
toggle renders this table-operating device 
very sensitive, or, in other words, a very fine 
adjustment of the stroke of the table can 
thereby be secnred, and the longer link F? 
relieves the objectionable dowuthrust of the 
shaft I’ on the box F% 

The rites a’, as shown, do not extend en- 
tirely to the tail-end flange of the table, a 
smooth surface A’ of gradnully-increasing 
width being left between the ends of the rif- 
fles and the rear flange a’, as shown. The 
apex of the tail end of the table is also cut off, 
as shown at A®, and at this point shonld be 
placed the dividers J, by which the concen- 
trated ores may be graded and directed into 
proper receivers, as in other machines of this 
class. A portion of the material on the table 
also escapes over the front edge thereof, be- 
tween the dividers and the end of the next 
riffle, and as such material is more or less im- 
perfectly separated it is customay to return 
ittothe table and passitthereoveragnin. Tn 
order to do this, I employ a catch-spout T, 
which is adapted to catch this material and 
return it back noder the table to a pump- 
easing I’, withio which is a rotary puimp-pro- 
peller I?, which may be mounted on one end 
This pump 
may be of any suitable gonstrnetion. It has 
ap outlet at its upper end which ‘discharges 
into a spont 7, by which the material is led 
back into the box A?at the head of the table, 
from whence it is passed again over the rif- 
fles,as before. Water may be supplied tothe 
table as usnal, and 1 employ the perforated 
supply-pipe IX along the tail-end flange a’ to 
admit ‘water to the smooth surface A’ at the 
This pipe IX is con- 
nected to any suitable sonree of supply and, 
as shown, is provided with a central vnive 
I’, and its opposite ends are connected by 
branches K?’, provided with valves KX‘, witha 
main supply-pipe K*, Dy weans of the va- 
rious valves the water may be regulated and 
supplied in more or less voliiine from the 
whole or either part of the pipe K to the ta- 
ble, as is.evident. 

Operation: In operation thepulporcrnshed 
ore is fed from a spout or pipe to the trongh 
B, from which it is fed onto the metnl plate 
A? and then over the riftles on the table, which 
is inclined toward its frontor wider end. <A 
reciprucating movement is imparted to the 
table by the toggle and eccentric to move the 
mineral caught between the riffles forward to 
the tail end of the table, where in the smooth 
or nnriffied portion A‘ the sand: or refuse 
matter yet leftin the mineral night be washed 
off. ‘The mineral being carried forward to the 
tail end is there cut out by the dividers J into 
one or more receivers, the separation being 
so perfect that if there are minerals of dif- 
ferent specific gravity in the ore they will 
cone down in streaks, according to gravity, 
over to the eud of tho table and can be easily 
separated. A nortion of the minerals not yet 
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perfectly cleaned from refuse escapes off the | 
edge of the table, between the lowest part of 
the dividers and the end of the lowest riffle, 
{nto spout I and is returned to tho elevator 
Y' and delivered back to the head of the table 
to be treated again, as shown. 

In some cases where a great quantity of 
material is to be treated or where economy of 
room is desired the concentrating-tables may 
be arranged in tiezs, as indicated in Figs. 9 
and 10. The tables would be duplicate, the 
upper table being supported on the lower 
table by means of uprights A”, rigidly braced 
by the diagonal braces A", a0 that the two 
tables will be vibrated and adjusted together, 
like the single table above described. In this 
case each table may be supplied with ore by 
separate feed-troughs, and the returns or tail- 
ings from the table may be returned by the 
pomp L, the ontlet from which may be pro- 
vided with 8 branch pipe or pipes t+’, leading 
to the respective tables. By this means the 
eapacity of the apparatus can be increased 
without material addition to the cost thereof 
and without taking up any more floor-room 
than would a single table. 

One of the particnlarly valuable and novel 
featurea of my conceutrator is the peculiar 
formation of the table with a beveled head 
and tail ends provided with fianges. 

The pulp or wet ore delivered on the table 
moves forward diagonally down and toward 
the tail end instead of passing directly down, 
and its movement oarries the concentrates 
that way also; but the water inthe pulp seeks 
thé easiest way to escape, and to prevent the 
water from directly escaping and to keep the 
water mixed’ with the pulp for the better set- 
tling of concentrates the head end of my table 
is eut diagonally and an upstanding flange 
fastened thereto, thereby saving much water, 
which in many locations where waterisscarce 
is a material advantage and improvement. 
The diagonal tall erd of the table, as shown, 
is sufficient to accomplish the proper separa- 
tlon of the minerals from the refuse, and a 
larger triangular smooth surface or aquare- 
ended table is useless and simply-increases 
the power necessary to-operate the machine. 
The object of the tail-end flange is to prevent 
the wash-water; which is turned on the table 
nearly ever and in line with this fiange, from 
slopping over or falling off and effects a large 
saving of water. 

Having thus described my invention, what 
I therefore claim as new, and desire to secure 
by Letters Patent thereon, is— 

1, In an ore-concentrator, the table having 
its head and tail ends beveled and each pro- 
vided with upstanding flanges, a feed-trough 
at the rear sideof the table, and longitudinal 
parallel riffles extending from the head-flange 
toward the tail-flange, said riffles gradually 
iucreasing in iength from the box toward the 
front edge of the table, substantially as de- 
scribed. 

%. In an ore-concentrator, the combinatlor 


3 


of the table having its hea and tail ends bev- 
eled’and each provided with upstanding 
flanges, a laterally-projecting feed-box on the 
rear side of the table, and longitudinal par- 
allel riffies extending from the head-flange to- 
ward the tail-flange and gradually increasing 
in length from the box toward the front.edge 
of the table; with means for vibrating said 
table, substantially as described. 

3. In an ore-concentrstor, a table having 
parallel front and rear sides, its head cut on 
an obtuse angle to ita sides, and its tail cut 
on an acute angle thereto, upstanding flanges 
on its rear side and head and tail ends, and 
parallel longitudinally-disposed riffles extend- 
ing from its head toward its tail end. 

4, In an ore-concentrator, the combination 
ofa table having parallel front and rear sides, 
and beveled h and tail ends, the tail-end 
angle being more acute than the head angle, 
each end being provided with upstanding 
flanges, and a feed-box at the slde of the table, 
and parallel longitndinally-disposed ritfies on 
said table; with the removable amalgamat- 
ing-plate in said feed-box, and means for vi- 
brating sald table longitudinally, and the ore 
and water feed and supply pipes. 

5. In an ore-concentrator, the combination 
of a table having parallel front and rear sides, 
an obtuse-angled head end, an acate-angled 
tail end, said ends being provided with up- 
standing flanges, and a feed-box at the rear 
side of the table, and parallel longitudinally- 
disposed riftles on said table extending from 
the iiead toward the tail end of the table, of 
successively gredter length as they approach 
the front side of the table, and terminating 
some distance from the tail end so as to leave 
a snooth surface between their extremitles 
and the tail-end flange; with means for vi- 
brating said table longitudinally, and the ore 
and water feed and supply pipes, all substan- 
tially as described. 

6. In an ore-concentrator, the combination 
of a table having its head end cut on an ob- 
tuse angle, and its tail end cut on an acute 
angle and provided with upstanding flanges, 
a series of parallel! longitudinally-disposed 
riffles extending trom the head toward the 
tail end of the table and of successively 
greater length as they approach ‘he front 
side of the table, sald riffles terminating some 
distance from the tail end so as to leave a 
smooth surface between their extremities and 
the tail-end flange; in combination with the 
ore and water feed and supply pipes, means 
for vibrating said table, and means for re- 
turning partilally-treated ores back to the 
feed-box. 

7. In an ore-concentrator, the combination 
of a table having parallel front and rear sides, 
an obtuse-angled head end, an acute-angled 
tail end both ends being provided with up- 
standing flanges, a feed-box at the rear side 
of the table, and parallel longitudinally-dis- 
posed riffles on said table, extending from 
the head toward the tail end of the table and 
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being of successively greater length as they 


tables, the ore and watc: supply pipes foreach 15 


approach the discharge edge of the table; with | table, a pump, a pipe for collecting tailings 


the ore and water supply pipes leading to the 
feed-box, the wash-water-supply pipe along 
the tail end of the table,! means for vibrat- 
ing said table, and the pipe and pump for re- 
turning partially-treated ores back to the 
feed-hox. 

8. In an ore-concentrator, the combination 
of the concentrating-tables arranged one 
above the other and rigidly connected to- 
gether, the adjustable laterally tilting frame 
supporting said tables, means for imparting 
longitudinally-reciprocatory motion to said | 


for each table and returning the same to the 
pump, and the branch outlets from the pump 
for returning the tailings to the respective 
tables, for the purpose and substantially as 2 
described. 

In testimony that I claim the foregoing as 
my own I affix my signature in presence of 


two witnesses. 
JACOB LAMPERT. 
Witnesses:. 
E, WI. FANSMITH, 
ORLIN II. LAMPERT. 
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To ail whom it may concern: 

Be it known thatI, WILLIs G. DoDD, a citi- 
zen of the United States, residing at the city 
and in the county of San Francisco and State 
of California, have invented certaln new and 
useful Improvements in Concentrating-Ta- 
bles; and I do hereby declare that the fol- 
lowing is a full, clear, and exact description 
thereof. 

The present invention relates to a certain 
new and useful concentrating-table for use 
more especially in connection with that class 
of ore-concentrators employing transversely- 
jnelined tables having longitudinally-vibra- 
tory movement which tends tocarry the ma- 
terial to be concentrated longitudinally for- 
ward toward the foot or tail of the table; and 
it consists in the arrangement of parts and 
details of construction, as will be hereinafter 
set forth in the drawings and described and 
pointed out in thespecification. Ordinarily 
the table or concentrating-surface of this class 
of concentrators has its working face provided 
with or covered with a series of riffles extend- 
ing longitudinally from the head toward the 
foot of the table, the theory being that as the 
material to be separated, together with the 
water, is fed onto the table at its npperedge 
the downward travel or flow thereof across 
the face of the table will be obstructed or ar- 
regted by the longitudinal riffies and the valu- 
able or heavier particles or portions of the 
material being caught or settling in the riffles 
will, owing to the longitudinally-reciprocat- 
ing motion imparted tothe table, be diverted 
from vertical travel and caused to move lon- 
gitudinally toward the foot of the said table 
and be discharged at such poidt into a recep- 
tacle provided for this purpose. In actual 
working, however, complete recovery of all 
valuable particles or portions of the material 
fed onto the table does not take place under 
the operation just described and much of the 
lighter particles of -the valuable portions is 
not recovered, but instead carried off with 
the ganguo or waste material flowing or car- 
ried over the table. This is dne to the fact 
that the material coming in contact with the 
riffles is moved or carried forward by the ac- 
tion of the table, while the water, with which 
the materia: is mixed, not being subjected to 


the action of the table, flows downward over 
the riffles at the head of the table with such 
violent-action as to carry with it a large per 
cent. of the valuable particles of the material 
into the waste-sluice and at the same time 
bearing that portion of the inaterial carried 
forward in the riffes in such condition as to 
require additional water-supply to assist in 
settling and ssparating the valuable particles 
contained therein. 

The object of the present invention is to so 
construct the concentrating-table as to permit 
of the material to be treated and the water 
with which it is mixed to be mors evenly dis- 
tributed over the worklng face of the table 
and to obtain fali control of the material dur- 
ing the operation of effecting a separation of 
the valuable portions from the gangue, there- 
by providing against loss of the valuable par- 
ticles or portions of the material, which have 
heretofore been carried or washed down by 
the current or flow of water passing over the 
working face of the table. 

To comprehend the invention, reference 
must be had to the accompanying sheet of 
drawings, forming a part of this application, 
wherein— 

Fignre 1 is a top plan view of the table. 
Fig. 2 is adiagrammatic sectional view on line 
«a, Fig.1; and Fig. 3is a cross-sectional view 
in elevation on line y y, Fig. 1. 

Tn the drawings the letter A is used to in- 
dicate any suitable style of frame for the con- 
centrator, within which is monnted to freely 
swing the concentrating-table, which in the 
present case consists ef a frame A’, havinga 
covering of narrow boards or strips B. Upon 
these boards or strjps B is laid linoleum, oil- 
cloth, or other covering B’, which constitutes 
the working face of the table. On this face 
or surface is secured an overflow-rifile B%, 
which extends diagonally from the head end 
a of the table toward its foot edge or side, 
terminating at the point a’ or lower edge of 
the table a distance fromits headend. This 
overflow-riffle or obstructing-rib B* gradually 
decreases in height from its upper end to- 
ward its lower end, where its npper face is 
approximately flush with the surface or work- 
ing faceof thetable. Joined to thisdiagonal 
riffle or rib is a series of longitudinal riffles or 
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ribs C, each of which is located an equidis- 
tance apart and secured or attached to the 
workiag face of the table. These riffles or 
ribs extend longitudinally or lengthwise of 
the table toward its discharge end and pref- 
erably ‘terminate a short distance from said 
foot or discharge end, so as to leave a plain 
or unriffied surface C’ at sucr end. The rif- 
fies or ribs C form a series of pockets or col- 
lecting-runways Ub, within which the material 
barried downward or crosswise of the table is 
caught and its travel diverted from crosswise 
of the table to lengthwise thereof. Exch lon- 
gitudinal riffle or rib C in height corresponds 
with the height of the diagunal overflow-vif- 
fleorrib L?attheir pointsof jnneture. ITence 
the table may be said to be provided on its 
working face with a series of longitudinal 
ribs which gradually decrease in height from 


the upper end of the table toward its lower- 


end. Inasmuch as the flow of the water and 
material to he treated.is strougest at the up- 
per end of the table, it follows that the ob- 


struction offered to the downward travel of. 


the material should be greatest at such por- 
tion of the table and less resistance offered at 
its lower portion for the reason that the eur- 
rent is less at sneh portion. if the longitu- 
dinal rithes be of uniformn height, a heavier 
flowof water will be required to wash the ma- 
terial downward thau where the riffles are of 
unequal or gradnally-reduced height. As 
stated, if of equal height a heavier tlow of 
water isrequired, resulting in the material be- 
ing washed over the upper rifilesand ** bank- 
ing,” so to speak, in the lower rifles, henee 
impairing the efficiency of the machine. 
Tlowever, by-reducing or deereasing the height 
of the longitudinal ribs or riffies proportion- 
ately to thatof the diagonal overflow-riftfe or 
rib the material is permitted to flow gradually 
downward or crosswise of the table, and the 
work of each runway b being proportionately 
to the others as the ody of material passed 
thereover and the ebstruction offered by 
each riffle or rib being likewise in proportion 
to the force of the impelling stream or eur- 
rent of water at such points reaetion of the 
water withio the ranways and carrying away 
of the lighter valuable particles of the ma- 
terial treated is prevented. As 
quence of this arrangement while the heavier 
valuable partieles or portions will be mainly 
eaught or settled in the upper runways of the 
table the lighter particles carried over such 
obstructing - ribs will settle, owing to their 
specific gravity and reduced tlow of the wa- 
ter, within the lower runways, and thus be 
recovered or separated from the waste mate- 
rial and being carried forward tothe unriftled 
portion of the table will be subjected to the 
action of clear water tlowing thereover, and 
thus eliminated from the ganeue with which 
it is mixed. j 

Thediagonal overflow-riflle B? being placed, 


a conse- - 


of the material confines the water with which 
the material is mixed and canses it to flow 
with the material, so as to wash or separate 
the base or worthless portion from that which 
is valuable, which base or worthless portion 
is carried over the diagonal riffle or rib, which 
decreases in height from the head toward the 
foot of the table for this purpose. This di- 
agonal overflow-rillle or rib thus serves as an 
obstruction for confining the water at snch 
end of the longitudinal rifles and preventing 
the same flowing too freely over such portion 
of the table and carrying the material con- 
taining valuable particles or portions there- 
with, although it permits the downflow of the 
water after being retarded for such time as 
fo permit settling of the valuable particles. 
This riffle or rib thus acts as a restraining- 
wall. If it were not for this rib, all the mate- 
rial flowing at the head of the table would be 
washed away by the tlow of the water, and if 
said rib or rifle extended straight, so as to 
form an end wall for the table, it would sim- 
ply serve to cause the material to bank at 
such point and to throw the fnll current of 
water toward the foot of the table in order to 
wash or carry away the lighter valuable por- 
tions. 

The concentrating-table is secured to the 
slides 1 2, which work in guides 3 of the ad- 
justnble fraine 4, suid frame being hinged at 
one side to the fixed frame A. By means of 
the adjusting-screw 5 the transverse inclina- 
tion may be increased or decreased hy raising 
or lowering the adjusting device. Below the 
table is secured the 1od 6, which projects be- 
yond the forward endofthetable. This rod is 
thrown inward by means of the cam 7, mount- 
ed upon the drive-shaft 8, and is suddenly 
thrown ontward by means of the spring 9, 
which surrounds the rod 6. Any snitable form 
of nechanism may be employed to impart the 
necessary motion to the coneentrating-table, 
that described being made use of only on ac- 
count of its simplicity. 

In the operation of the machine the mate- 
rial to be treated is fed onto the table at its 
upper corner, near the head end thereof, the 
same being carried downward by the flow of 
water fed npon the table with the material to 
be treated. The reciprocating motion im- 
parted to the table is such as to carry the ma- 
terial forward or toward the foot or tail of 
the table, while the inclination of the tablo 
is such as to tend to permit of the material to 
flow downward or crosswise of the table. 
These two forces acting upon the material 
forces the saine to pass over the table. in a 
diagonal path, as indicated hy the diagonal 
overflow-riille or rib B®. (Shown in the draw- 
ings.) .As the material flows over the table 
the valuable particles or portions by reason 
of their specific gravily settle within the vari 
ous runways 0b, formed by the longitudinal 
rifles or ribs C, and owing to the reciproeat- 


as shown, in line with the natural flow or path | ing motion of the table are gradually forced 
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toward the foot or tail end of the table, whilo 
the base or worthless materia! is carried over 
the diagonal riffle or rib B? and conveyed to- 
ward the lower end or bottom of the table and 
discharged therefrom. 

With the described arrangement of the rif- 
fles perfect separation is effected, pure con- 
centrates are obtained, and the loss of valu- 
able, although light, material is practically 
eliminated, thereby making this class of ore- 
concentrators efficient and snecessful for the 
separation and recovery of fine or light gold 
from the ore and gangue. 

I am aware that instead of securing inde- 
pendent rifttes or ribs to the working face of 
the table a sheet or layer of rubber may be 
stamped or molded with said rifiles or ribs 
thereon and said sheet or layer be used as the 
working face of the table. ence my inven- 
tion contemplates such form of table—~z e., 
whether the working face of the table has in- 
dependent rifilos or ribs applied thereto or 
whether the same be formed integral with 
said working face. 

I am aware that it is not novel to provide 
a concentrating-table having a series of rif- 
fles or ribs longitudinally arranged upon the 
working face thereof, aud I do not wish to be 
understood as claiming this feature per se, for 
such is disclosed in Letters Patent No. 609,804, 
granted to Samuel I. Hallott August 30, 1898; 
but.Lam not aware that riffles or ribs so ar- 
ranged have been made nse of in combination 
with a rib or riffle run diagonally across the 
working face of the table and from which rib 
or riffle tbe longitudinally-arranged ribs or 
riffles extend. 

Having thus described my invention, what 
Iclaim as new, and desire tosecure protection 
in by Letters Patent, ts— 

1. In an ore-concentrator of the described 
class,the combinatlon with the concentrating- 
table, of an overflow-riffle or rib arranged di- 
agonally across the working face thereof, and 


| 


of a series of parallel riffles or ribs joined to: 


said diagonal riffle or rib and extending lon- 
gitudinally toward the foot or tail of the table. 

2. In an ore-concentrator of the described 
character, the combination with the concen- 
trating-table, having a movenient whose tend- 
ency is to earry the material fed thereon to- 
ward the foot or tailof the table, of the over- 
flow-riffle or rib arranged diagonally across 
the working face of the table and extending 
from its upper end to its lower side, a series 
of parallel riffles or ribs extending from the 
diagonal riffle or rib longitudinally toward the 
foot or tail of the table, and of a plain up- 
rifled surface between the ends of the longi- 
tudinal riffles or ribs and tail of the table. 

3. In an ore-concentrator of the described 
character, the combination with the concen- 
trating-table, of an overflow-ritile or rib ar- 
ranged diagonally-across the working face of 
the table and extending from its upper end to 
its lower side portion, said riffle or rib de- 
ereasing in height froin its upper to its lower 
end, and of a series of parallel riffles or ribs 
extending from the diagonal riffle or rib lon- 
gitudinally of the table or toward the tail or 
foot of the table, said ribs or rifiles being of 
a height corresponding with the height of the 
diagonal riffle or rib at the juncture of said 
rib3 therewith. 

4, As anew articlea concentrating-table for 
ore-coucentrators the working face of which 
is provided with a diagonal overflow-riflie or 
rib extending across the face thereof from its 
upper end to {ts lower portion and with a se- 
ries of parallel riffles or ribs extending from 
the diagonal riffle or rfb longitudinally “of the 
table or toward the foot or “tail thereof. 

In testimony whereof 1 hereunto affix my 
signature, In presence of two witnesses, this 
21st day of April, 1599. 


WILLIS G. DODD 


Witnesses: 
WALTER F. VANE, 
N. A. ACKER. 
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UNITED STATES PATENT OFFICE. 


JOSEPH W. PINDER, OF GROVELAND, CALIFORNIA. 


CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No, 658,120, dated September 18, 1900. 


Application filed Juiy 12,1900. 


To all whom it may concern: 

Be it known that I, JosEPH W. PINDER, a 
citizen of the United States, residing at Grove- 
land, county of Tuolumne, State of Califor- 


nia, have inveuted an Jinprovement in Con- | 


centrators; and I hereby declare the follow- 
ing to be a full, clear, and exact description 
of the same. 

My invention relates to a device for first 
concentrating heavy materials and afterward 
separating the lighter and worthless material 
therefrom. 

It consists of a table, the head of which is 
made concave, and the lower end connecting 
with said head portion isinelined both leogth- 
wise and sidewise, and in conjunction with 
this table are a series pf diagonally-disposed 
tapering rifles and ancther series of riffles 
parallel with the side of the table and sepa- 
rated from the first-named series and means 
for seceiving the discharge from each series 
of vifies. The upper end of the table is sup- 
ported upon vertical standards npon each 
sica with heads which allow a perfect free- 
doin of mevement, and a vertically-disposed 
crank-wheel is connected with the ceutral 
portic:: or the head, so that a revolving mo- 
tion is given to the head, while the lower end 
of ihe table is supported upon wheels or roll- 
sra which allow a longitudinal movement of 
this and, the compound movements serving 
to first concentrate and afterward separate 
the material. é 

My invention algo comprises details of con- 
siruction which will be more fully explained 
by rezerence to the accompanying drawings. 

Figers i isa plan of the cuncentrator. Fig. 
Zisa transverse section on tbe line a x of 
Fig. 1. Fig. 3 is a transverse section on the 
line y yof Fig. 1. Fig. 4is an end elevation. 
Fig. 5 ‘s2 plan of the grooved tracks. Fig. 
6 shows clsvations of some oi the riffles. 

The tab!s A is made, preferably, of light 
wood or of other suitable material, and its 
upper end forms an enlarged rounded head, 
which narrows into the body and extends to 
any suitable length to form the lower portion 
of the table. This upper or head portion of 
the table is mede stizhtly concave, as shown 
at 2, and it has a rim 3 2round it of suiicient 
height to prevent theescape of <iaierial there- 
from. This table is supportsd upon short 


Sorta! No. 23,338. (No model.: 


vertical standards +, which may have ball- 
bearings or other suitable heads, and these 
heads at:the lower end rest in sockets at 5, 
whieh are supported upon the frame-timbers 
or other supports 6. Tha upper ends of the 
standaids fit in similar sockets 7, which are 
fixed to the table at each side of the head. 
Intermediate bet ween these sapports is a ver- 
tieal shaft 8, having a crank-wheel 9 upon it. 
the crank-piu of which connects with the 
lower part of the table, and power is derived 
to rotate the crank-shaft from any suitable 
source through a belt. in the pulley 10, fixed 
upon the shaft 8, so that the rotary motion 
of this head portion is produced, the stand- 
ards 4 having a universal movement, so that 
they easily follow the movement of the crank. 
This motion serves to concehtrate and settle 
the heavy material in the deeper portion 2 of 
the head, and as the material acenmuilates it 

radually flows outward down the straiusht 
portion of the table, the concaved Geprassion 
of the head gradually merging itselr into the 
lower or tail portion of thetable. This lower 
eud 1] of the table is supported tpon joar- 
ualed wheels 12. These wheels run in srcoved 
tracks, as at 15, so that the rotary motion 
imparted to the head of the apparatus be- 
comes a longitudinal shaking motion at the 
lower end. 

Upon one side of the table aro the riffles 14, 
which consist of tapering strips, the higher 
ends of which tonnect with ar upwardly-p;o- 
jeeting rib 15, and this rib separaies the rif- 
flas 14 fram another series of riffles 16, whioh 
ars upon the euter side of the rib and toward 
the edge of the table, as shown. ‘These ribs 
are all deepest at their upper ends and grad- 


‘nally taper down to a point there the lower 


ends terminate upos the table. 

Material is fed into the upper end of the 
apparatus in any desired regular manrer,and 
a supsy of water is discharged into the head 
of tue table through a curved perforated 
pipe 17, 

A second water-supply pipe 18 is located at 
a suitable point along the side of the tabla op- 
posite the riffles and the operation will then 
beas follows: The apparatus being set in mo- 
tion the rotary movement of the head of the 
table concentrates the heavy portion into the 
central part of the head, while the lighter por- 
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tion upon the surface gradnally flows down 
toward the foot of the table. The body of 
concentrates accumulates in the coneavity of 
the table, and when a sufficient amount has 
been settled they begin to flow downward; 
but by reason of the incline of the table they 
will also flow over the riffles 14 snecessively, 
and the lighter material flowing over these 
rifles with the concentrates will also Row over 
the interposed rib 15 and into the rifles 16, 
the angle of which, as before stated, differs 
from the angle of the riffles 14, as plainly 
shown in the drawings. The “seconds,” so 
called, flowing over this rib 15 into the riffle 
16 are rapidly separated from the concen- 
trates and the latter are also graded by the 
various ribs or riffles over which they pass. 
Material which passes over the edge of the 
table is received into a trough 19, which con- 
veys it away, and the concentrates which 
reach the lower end of the table are similarly 
received into a condneting trough or chute 20. 

Tn order to vary the grade of the table to 
snit the character of the materia] which is be- 
ing treated, I have shown the grooved tracks 
13, connected by a cross-timber 21, which is 
supported by a vertical standard 22, having 
rack-teeth upon one side, and these rack- 
teeth are engaged by a pinion 23, mounted 
upon a suitably - journaled shaft 24. The 


outer end of this shaft has fixed to it a hand-, 


lever 25, with a suitable spring-controlled pin 
at the lower end, as at 26, and this pin is 
adapted to enter holes in a concaved segment 


35-27, so as to hold the device at any desired 


40 


45 


5° 


55 


60 


point of adjustment. Thus the grade of the 
table in the direction of its length can be 
readily changed at any time to suit the con- 
ditions of the material which is being acted 
npon,. 

Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is— 

1. In a concentrator, a table having a 
rounded, concaved head with a surrounding 
rim, an extension into which said head grad- 
ually merges, said extension being inclined 
from one side toward the other, and also in- 
clined in the direction of its length, standards 
supporting the opposite sides of the head and 
capable of universal movement, a crank con- 
nection with the center of the head whereby 
a rotary movement is produced, and rollers 
upon which the lower end of the table is snp- 
ported whereby a longitndinal movement of 
this end of the table is produced, and riffles 
npon the lower side of the table. 

2. A concentrating-table consisting of a 
rounded head with the bottoin sloping grad- 
nally to the center, and a peripheral rim, an 
extension forming the lower end of the table 
into which the concavity of the head merges, 
said extension being inclined transversely, 


Ineans whereby a rotary moveinent of the head 
and a longitudinal reciprocating movement 
of the lower end of the table are produced, a 
series of divergent riffles extending from the 
side of the table toward th center a rib par- 
allel with the side of the table against which 
the upper ends of said rifles abnt, and a sec- 
ond series of riffles exterior to the rib and par- 
allel with the side of the table. 

3. A concentrating-table consisting of a 
rounded head having a bottom sloping toward 
a central point and a surrounding rim, the 
lower end of the table forming a continuation 
of said bottom into which it merges, said lowee 
end being approximately flat and inclined 
jongitudinally and also transversely with a 
rim upon its upper edge, pipes by which wa- 
ter is delivered into the head portion and 
along the sides of the lower portion, a taper- 
ing rib connecling with the rim of the head 
portion and extending toward the lower end, 
approximately parallel with the discharge 
side of the table, tapering riffles having their 
deeper ends contacting with the tapering rib 
and diverging toward the center of the table, 
other tapering riffles exterior to the rib and 
approximately parallel with the side of the 
table, troughs at the lower discharge side and 
end respectively to receive the materials sep- 
arated upon the table and means whereby a 
rotary motion of the head, and a longitudinal 
movement of the lower end of the table are 
simultaneously produced. 

4, A concentrator comprising a table hav- 
ing a rounded concaved head, with surround- 
ing rim, the lower end forming a continuation 
of the bottoin of the head portion and inclined 
longitudinally, and from one side to the other 
with a series of ribs and riffles for separating 
the materials flowing down the table, stand- 
ards supporting the opposite sides of the head 
and having a universal movement, a crank- 
shaft connecting with the central portion of 
the head, and means for rotating said shaft 
to produce a rolary movement of the head, 
rollers journaled to the lower end of the table, 
guiding supports tpon which the rollers are 
adapted totravel, a stem upon which said sup- 
ports are carried having rack-teeth upon it, a 
pinion mounted upon a horizontally -jonr- 
naled shaft engaging the rack-teeth of the 
stem, a Jever fixed to the shaft by which itis 
turnable to raise or lower the table-support 
aud change the grade thereof, and a spring- 
presssd piu and seginent whereby the parts 
are retained at any position of adjustment. 

In witness whereof I have hereunto set my 
hand. 


J. W. PINDER. 
Witnesses: 


E. G. STINE, 
W. B. FORSYTH. 
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MNITED STATES 


PATENT OFFICE. 


WILLIS G. DODD, OF SAN FRANCISCO, CALIFORNIA. 


ATTACHMENT FOR CONGENTRATING-TABLES. 


SPECIFICATION forming part of Letters Patent No. 676,427, dated June 18, 1901. 
Application filed August 30,1900. Serfal No, 28,492, (No model.) 


To all wihone it may concern: 

Be it known that I, WILLIs G. Dopp, a citi- 
zen of the United States, residing in the city 
and county of San Francisco, in the State of 
California, have invented certain new and 
useful Improvementsin Attachments for Con- 
centrating-Tables; and I do hereby declare 
the following to be a full, clear, and exact de- 
scription of the same. 

Practical working of this class of machinery 
has proven that a certain proportion of ihe 
gold or valuable particles is carried off with 
whatis known as ‘* middlings,”’ and is thus lost 
or remains unseparated unless reconveyed 
to the concentrating-table to be reworked. 
This is especially true in connection with the 
working of the ore by the nse of what is known 
as the ‘‘ transverse riffled reciprocating table,” 
or such as have a plain or unriffled zone of 
flew at the extremity of the riffled surface of 
the table. With this class of tables the main 
separation takes place within the riffles of the 
table, while final separation of the valuable 
particles is made upon the plain or unrifiled 
portion of the table during the travel of the 
concentrates toward the discharge end there- 
of. While passing over this portion of the ta- 
ble the concentrates are subject to the action 
of clear water in order to wash the same and 
separate the sand or base or worthless por- 
tions therefrom. This current or flow of wa- 
ter is sufficient to carry the extreme fine float- 
gold with thesand. This mixture of the sand 
and fine gold is termed ‘‘middlings.” It is 
the recovery of fine gold from this class of 
material to which the present invention re- 
lates. 

The object of the invention is to providea 
simple and inexpensive attachment for the 
table, by means of which the middlings dis- 
charged may be reworked by the action of the 
table proper, the attachment being so ar- 
ranged that it may be adjusted to meet the 
requirements of the material to be worked. 

In order to comprehend the invention, ref- 
erence should be had to the accompanying 
sheet of drawings. 

Figure 1 is a top plan view of a concen- 
trating-table, partly broken away, witlt the 
attachment applied thereto. lig. 2 is an en- 
larged detail view of the attachment illus- 
trated in Fig.1. lig. 3 is a side view in ele- 


vation of the mechanism disclosed by Fig. 2 
of the drawings, and Fig. 4 is an end view in 
elevation of the attachment viewed from the 
feed end of the table. 

In the drawings the letter A is used to in- 
dicate an ordinary riffted concentrating-table 
having a plain or unriffled portion A’ This 
unriffied portion constitutes the zone of flow 
of the material discharged from the riffled 
portion A? of the table. ‘To the side of the 
table, at the discharge-end portion B for the 
middlings,isseenred theattachment B'. This 
attachment has theaction ofa miner’s “‘horn” 
and for such reason shall hereinafter be 
termeda ‘“‘horn attachment.” Said horn at- 
tachment extends from approximately the ex- 
tremity of the lowermost riffle a to the dis- 
charge end of thetable. <Any suitable shape 
may be given thereto; but J prefer to gradu- 
ally incline the outer wall or side thereof from 
approximately poiut 0 toward its discharge 
endl’. The bottom of the horn is alsoslightly 
upwardly inclined from *® toward its dis- 
charge end U’, which discharge end prefer- 
ably terminates in a downwardly curved or 
inclined lip d, Fig. 5. By thus constructing 
the side wall and inclining the bottom of the 
horn the material or middlings discharged 
therein may be worked to much better ad- 
vantage, as greater resistance is offered to its 
outflow. 

The forward end of the horn 1b is pivotally 
secured or fulerumed to’ the bottom edge 1 of 
the table by bolt ce’, which passes through eye- 
rings e*, attached to the bottom of the horn. 
The discharge-end portion of the horn is sup- 
ported by the adjustable bolt 4, which is ful- 
crumed between ears 5, depending from the 
horn, Figs. 8and 4. This screw-bolt passes 
through plate 6, attached to bottom edge 1 of 
the table, and it is raised or lowered by ad- 
justing-nuts7. These supporting features of 
the discharge end of the horn may be said to 
constitute an adjustable support or hanger, 
by means of which the inclination of the horn 
may be varied, so as to regulate or adjust the 
horizontal of the horn in accordance with the 
requirements of the material to be treated. 

Any snitable style of mechanism may be 
employed for uniting the horn to the table 
and providing for such adjustment as may be 
required. 1 have shown and described the 
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simplest form of means for such purpose; 
but, as stated, these may be varied as desired 
er practical working prove expedient. 

The body of the tailings flows over the riffles 
onto the launder C,from which it is discharged 
in any suitable manner. 

The travel of the concentrates is repre- 
sented by arrows 2, while the flow or path of 
the middlings isindicated by arrows 3. Here- 
tofore it has been enstomary te rework the 
middlings upon the table, an elevator being 
employed for the purpose of reconveying the 
same thereto. 

To the edge 1 of the tableis attached plate 
or apron 8, which serves to convey the mid- 
dlings discharged from the zone of flow into 
the horn 1. This plate is utilized by reason 
of the fact that the horn is located a slight 
distance below the surface of the concentrat- 
ing-table. 

There is hinged or fulerumed to the face of 
the concent. .iing-table, near the lower dis- 
charge corner of the zone of flow, the deflect- 
ing finger or plate 9. This plate is so regn- 
lated as to deflect onto the plate 8 sneh of 
the middlings as have a tendency to pass over 
the discharge end of the table at this point 
due to the impelling force of the table. 

Such material as discharges into the horn 
3B’ is subjected toa horning action due to the 
reciprocating motion of the table. During 
the movement of the horn the heavier or pre- 
cions particles contained in the middlings, 
owing to their specific gravity, settle to the 
bettem of the horn and gradually work up- 
ward therein until finally discharged froin 
end U' thereof, the worthless portion of the 
middlings being gradually worked over the 
opposite end thereof. 

Ifthe material to be collected from the mid- 
dlings is heavy, then the inclination of the 
hern may be slight, while if the recovered 
material proves to be exceedingly light, then 
the inclination of the horn isso adjusted as to 
confine the material for a longer time therein. 

Maying thus described theinvention, what 
T claim as new, and desire to secure plotec- 
tion in by Letters Patent, is— 

1. The combination with a reciprecating 
concentrating-table, of a horn attachinent se- | 
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eured thereto and earried thereby so as to 
receive and work the middlings discharged 
therefrom, said attachment extending from 
approximately the discharge end of the lower- 
most riffle of the table to the discharge end 
of said table, the discharge end of the horn 
attachment being centracted. 

2. The combination with a reciprocating 
conccntrating-table, of ahorn attachment se- 
cured thereto and carried thereby so as to 
receive and work the middlings discharged 
therefrom, said attachment extending from 
approximately the discharge end of the lower- 
most riffle of the table to the discharge end 
of said table, the discharge end of the horn 
attachment being upwardly inclined, anda 
deflecting finger or plate secured to the sur- 
face of the table for deflecting the iniddlings 
inte the horn attachment. 

3. The combination with a reciprocating 
concentrating-table, of a horn attachment se- 
cured thereto so as to receive and work the 
middlings discharged therefrom, and a plate 
or apron for conveying the middlings inte the 
horn attachment. 

4. The combination with a reciprocating 
concentrating-table, of a horn attachment se- 
cured thereto so as to receive and work the 
middlings discharged therefrom, an apron or 
plate for conveying the middlings inte the 
horn attachment, and a deflecting finger or 
plate for guiding the said material onto said 
plate or apron. 

5. The combination with a reciprocating 
concentrating-table, of a hern attachmentad- 
justably secured thereto so as to receiveand 
work the middlings discharged therefrom. 

6, The combination with a reciprocating 
concentrating-table,of a horn attachment ful- 
crumed thereto which receives and works the 
middlings discharged therefrom, and means 
for adjusting the inclination of the horn at- 
tachments. 

In witness whereof I have hereunte set ny 
hand, 


WILLIS G. DODD. 


Witnesses: 
N. A. ACKER, 
WALTER F, VANE. 
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To all whom té may concern: 

Be it known that I, Harry PIcoTTE Tay- 
LOR, a citizen of the United States, residing 
at Howard, county of Crook, State of Oregon, 

5 have invented an Improvement in Ore-Con- 
eentrators; and I hereby declare the follow- 
ing to be a full, clear, and exact description 
of the same. 

My invention relates to improvements in 

ro concentrating-tables whereupon ores are sep- 
arated from the refuse tailings and from each 
other according to their specific gravities. 

It consists, esseutially, of a horizontally- 
inclined support, a transversely-inclined bed 

15 upon this support, means by which these in- 
clines nay be varied, a shakiaog-table upon 
this bed, means by which a novement is given 
to this table oblique to the horizontal line of 
the support, means by which the length of 

ao this movement or stroke may be regulated, 
and of details more fully explained by refer- 
ence to the followingspecification and accom- 
panying drawings. 

Figure lisa planof myinvention. Fig. 2 

25 isa longitudinal elevation. Fig. 3 is a part 
section and elevation on the line x z of Fig. 
l. Fig. 4 is a rear elevation. Fig. 5is an 
end view. Figs. 6 and 7 are detail views of 
the driving mechanism. | 

The object cf my invention is lo providea 
device in which I get the widest range of po- 
sition and movement possible for the coucen- 
trating-table as may be best adapted to the 
varying kinds and grades of ores under treat- 

35 ment. It is capable of being given a longi- 
tndinal, a transverse,and a diagonal tilt at 
one and the same time, or it may be given 
any of these tilts singly, or it may remain 
hérizontal, and in any of these positions the 

40 movement or length of stroke of the table is 
capable of variation at will. 

Having reference to the drawings, A is a 
Suitable foundation or base on which the 
mechanism is supported. A frame b, com- 

45 posed of horizontal timbers suitably con- 
nected, is pivoted at one end, as at 2, to the 
base A, so as to be capable of being given a 
longitudinal tilt. This tilting is effected by 
an inclined-plane lifting mechanism secured 

50 upon the parts cf the base and the frame near 


30 


| 
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On each of the longitudinal pieces of the baso 

A are similar sliding wedges 3, having pro- 
jecting flanges by which their position on 
these pieces is maintained. One of these 55 
flanges of each wedge is notched to form a 
rack-bar 4. A pinion 5, having an axle jour- 
naled in the base, engages with the rack and 
by snitable means, as a lever 6, is operated 

to move the wedge. Secured upon the frame 60 
B are rollers 7, which are adapted to engage 
the inclined faces of the wedges 3. A simul- 
taneous moveinent of the levers moves the 
wedges forward or backward and correspond- 
ingly raises or lowers the end of the frame. 65 
A bed portion C is hinged at 8 to the frame 

Lb. By means of these hinges the bed C is 
transversely tilted by a mechanism some- 
what similar to that nosed in giving the frame 
its longitudinal tilt. Upon the opposite side 70 
of the bed from the hinges are the wedge por- 
tions 9, fitted so 4s to slide upon the inclines 10, 
carried nponarod 11, which latter is secured 

to the longitudinal portion of the frame B. 
The under side of this bar is provided witha 75 
rack 12, and a pinion 13, journaled in the 
frame, engages this rack and is actuated, as by 
means ofa lever 14. Thus by means of the le- 
ver lithe wedges 10aresimultaneously moved 
and the lateral tilt ofthe bed and the table va- 80 
ried. This table D is supported above the bed 

in such manner that the table may be given 

a rocking or slidiug movement ina direction 
oblique to the length of the machine. Suneh 
mounting I have shown by the standards 15 &5 
upon the bed, having their ends adapted to 

fit the cleats 16 on the bottom of the table 
and form sliding bearing-surfaces. The ta- 
ble is of irregular shape, having its “head” 
eud narrowed. The pulp is fed in, as at 17. go 
Parallel with the longer and outer edge of 
the table are the rifiles 18, which may be either 
rectangular or otherwise formed in any well- 
known manuer. Water is fed along the side 
and end of the table from the trough or per- 95 
forated pipe 1Uu. The object of making this 
table with its outer edge longer is to compen- 
sate in a manner for the longitudinal tilting 

of the table and toraise that edge of the con- 
centzate cud which would naturally be lower, 1oo 
su that the water may tend to flow toward the 


the opposite end from the piyot 2, as follows: ; head and be eqnally distributed over the ta- 
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ble. Furthermore, for reasons scen to te 
shown, the valuable particles or the “eoacen- | 
trates” will be carried “uphill” toward thé 
concentrate or broad end cf the table by 
means of the riftes and the shakieg of the 
table, while the slime will flow off og tae lower 
or ‘tailings "side d. A difereatial reeipre- 
euting movemect in the direction of the rites 
is given to this cable in the following manner: 
At the head end of the machize a horizontal 
shaft 20 is journaled in 4 framework E and 
has suitable driving connections with 4 source 
of power. Upon this skaft is a cone-shaged 
cam 21. A sleeve 22 apea the shaft has ena 
earl abutting agaizss the base of the cam, aad 
the other end is threaded, ca which the stroke: 
adjuster 23 is turnable. is adjuster is held 
between the guides 24 on the frameworx E. | 
Tke sleeve 22 is prevented from turning en 
he shaft by meazs of a longitedizal greuve 
24 In the sleeve, in which a projection or lag 
25’ on the frame engages. To the head of the 
table is attached an arm 24. The onter emd 
of this arm has a wheel 27, renuing on the 
face cf the cam. This wheel is kept agsiass 
the cam by reason of asprimg 22. The ter- 
sioa of this sprimg is regelated by a danced 
sleeve 29 npoz the arm. Thia sleeve is ezte- 
riorly threaded aad is ternable im a threaded 
projection 30 of the framework E azd is 
operated by meacs of the spekes JL. By 
means of the movable sleeve 22 apeoa the 
shaft 30 acting against the cam ta move the | 
latter so the wheel 27 rears epen a greater or 

the cam Iam able to | 
give any desired length of strokze or “‘ stake” | 
tethetable. This atility to chenge the shak 
ef the table is cf great valce im maay is- | 
ataaces. Thecam is giver saeh a periphery | 
thas s diferential movement is gained—i. 2, 
the table comes to a qtick stop ce the cex- | 
cenitrate end of ita stroke and to a gradaal 
stop at tke otker ead. As previeesly indi- 
cated, the table ia capable, fertaer, thovagh 
means Of the inclined wedges, cf being given 
alongitadinal tiltasdatcazevecsetila These 
feacares, coupled with the obliene shakizg 
movement, gives 2 diferential motion to ths | 
table, which, with theangleof tha rities, thoows | 
the valuable particles sowari the comceatrase 
end of the table and eZectiss cleazeraad closer 
“ving than is usaal in conceatrating-tables, 
this by reazon that the slime is carried iz a2- 
other direetion—». ¢., toward the lower side d— 
and the particles have more freaiom togepa- 
rate according to their relative sceciie gravi- 
ties. Furthermore, it*ha@s beer found what 
by the tse of this machine the Snealz-crocud 
ore mars be eoncentrated in a dry state, a 
feature that is of .mmense vals m dry and 
arid Icealities, where conservation of water is 
of first [mportacce ia all operations. 

Bavioz thas ribed my invection, what 
Telaim aa new, and desire to seeare by Letters 
Patent, is— 

l. In a concentrator, tke combination of 4 
loegitalizallr amd + ¥ imelimerd sap- ¢ 
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port, and a tabie mounted therena anié tattle 
being of irreqularatape with a macrowed Reud 
end, rities upon the table arramged parallel 
wit? the eater ac longer side therent aa €i- 
agonal to the safd seppert, aad means by 
whic’ the table is gives az ead wise recipe 
cating moveareat cblieue te longitudinal axis 
of the machios, sad in the lime of seni rigies, 

3. Ic a concentraior, the eombimasion wiik 
a base of a frame pivoted thereon, meaze by 
whieh the frame may be inelined leagived 
nally, a Ge? bimgei on this ipaewe wed cape- 
ble of beige given an iaclian tr@asvarie to 
the frame, a table apes this ted. said whole 
being of irre¢ula> shape and divesging bem 
its bead end, and baving rittes parallel vRE 
ics octercr long side asd Giagceal wo ike Ge, 
ani meass by which ibe table may be civen 
a2 end Vise-recizrreating mevemans chloe 
to the lomgitedinal azis cf the macbiae, aac 
in the Lime of the rides. 

5. In a coaesutrator, a table havime 4 nar- 
row head ené, and graézaly imercesieg ic 
Width toward the feet havior paraile: ries 
extemdinzg in a ine ebligze to tke lomcinedt- 
mal axis ef the tatle aed parallel with the 
lomger cr cater side ef the table, e2€ megme 
ty whick this table may be giver a ceciges- 
cating movement in the lime of these ries. 

4. In a conecentrasor, th: evarbimacien WE 
a base, of 3 ame pivotat 45 one end itersen, 
inclized wadges alicatle upen she base, femz- 
ing-sacfaces Ered upes the frame wate ez- 


TRQ? Llese Waiges and mears ty whisk the 
Weiges are moved am? the frame gives a lon- 


ai 


Titwcinal tili, a ted Riaged tana the Frame, 
anc means ty whieh the ted is hetezuily chad. 
® table carried toum the bed Eaviog parallel 
Tides obiqve tc t2¢ aris ed the machine, sme 
extemling ia uphM= éirection, a27¢ menae br 
Teci Leesa aE ITs 
met im the direvtion of tie ries. 

&. The combination vith s coecentrasec-ta- 
ble an¢ means by wiich &% may be longiiedl- 
nally aad transversely tilsed, meuns wiershe 
tais table mag be Eiferecsas ly recigpecemied 
cblizwely to the leegitedioal ais of ane table, 
sic means cousistizg of a saris eoesabagend 
cam aidable upon this shat, a sleeve uger 
the hati ane also sidable thercon, aad abaa- 
Lite ageizss the base of the enae, sand deers 
having exterfer threads, a mvt phercer bel 
besweee guides by whieh ike sindinc 
mectef the sleeve ca the saat ts efartad. aad 
the cam moved, an¢ wmesrs where 
sleeve is kept from tarwing, an ara wre 
head of the table aad carrying 1 whee. which 
runs et tke perishery of the cam, meme O97 
which the comtaei-of the vheel agatesc tie 
cam is maintained. 

i. The combinativa in a comecasradie of 2 
lougitnd: nally - tilted frame. aad mesas by 
wiiekl this tils may be varied, a tremsrersely- 
tilted bed upen this trame imi means where 
by its tilt may be varied, a table moeaged 
thecena Daviee eee ahie ieckend estword 
teva the asis af the mechowe aod mm the Gt 
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rection of the foot cad of the table, means by 
which water is fed to the table along this 
longer outer edge, rifles parallel with this 
longer edge, and means by which this table 
is given a differential reciprocating move- 
ment in the direction of the rifles and where- 
by the concentrates are made to travel ‘‘np- 
hill” upon the table. 

7. In an ore-concentrator, the combination 
with a longitudinally and transversely tilted 
table, said table having its outer and upper 
edge divergent from the axis of the machine. 


riffes of graduated lengths parallel with this 
upper edge and diagonal to the hesd end, 
and means whereby this table is given adif- 15 
ferential reciprocating movement in the di- 
rection of this upper edge. 

In witness whereof I have herenaoto set my 
hand. 


HARRY PICOTTE TAYLOR. 
Witnesses: 
B. F. AHALT, 
M. MULVAHILL. 
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To all whone it nay concern: 

Be it known that I, JoHN A. LEHRRITTER, 
a citizen of the United States of America, re- 
siding at Denver, in the county cf Arapahoe 
and State of Colorado, have invented certain 
new and useful Improvements in Coneentra- 
tors; and I do‘deelare the following tobe a 
full, clear, andexact deseription of the inven- 
tion, such as will enable others skilled in the 
art to which it apportains to inake and use 
the same, reference being had to the aecom- 
panying drawings, and to the letters and fig- 
ures of reference marked thereon, whieh form 
a part of this specification. 

My invention relates to improvements iu 
means for coneentrating pulverized ore or 
other material containing mineral values and 
efieeting a separation of the said values from 
the gangne. 

The invention embodies certain features of 
construction intended to improve and perfect 
the apparatus set forth in Patent No. 660,542, 
dated October 23, 1900, all of which will be 
fully understood by reference to the aceom- 
panying drawings, in which— 

Figure 1 is a top or plan view of a coneen- 
trating apparatus equipped with my improve- 
ments. Fig. 2 is aside elevation of the same. 
Fig. 3is a cross-section taken on theline 7, 
Fig.1. Fig. tis a perspective view illustrat- 
ing the construction for changing the ineli- 
nation of the iower table. Fig. 5 is an en- 
larged fragmentary top view of the slotted 
bar attached to the table, showing one of the 
separating-fingers in place. Fig. 6 is a see- 
tion taken through the same. Fig.7is a per- 
spective view, on a larger seale, of the di- 
vided feed-water trough. Fig. S$ isatop view 
of thesame. Tig. 9 is a perspective view of 
an auxiliary sliding conveyer adjustably at- 
tached to the return-conveyer. Fig. 10 isa 
perspective view of a flanged metallic rifile. 
Tig. 11 is a seetion taken throush the slime 
trough oreonveyer. Figs. 12and l3are fray- 
mentary top and side views of the upper table, 
illustrating the tailings trough oreonveyer. 
Fig. 14 is a fragmentary top view of the re- 
turn-conveyer, showing the slimo-compart- 
ment. Fig.15isa cross-section taken through 
thesame,showing the tailings-trongh in place. 
Fig. 16 shows the merner oz hinging the lower 
tabletotheuppertable. Wig. 17 further ilhus- 


| 


A 


trates the construction for adjusting the in- 
elination of the lower table. lig. isis a see- 
tion taken through the return-conveyer on 
thelineyy, Fig 12. Fig. 1 isasection taken 
on the line = 2, Fig. 12. 

The same referenec characters indicate the 
same parts in all the views. 

Let the numeral 5 designate the relatively 
stationary base, upon which are mounted two 
table members 5 and 6, which are normatly 
laterally inelined. (See Fig. 3.) The lower 
table 6 ishinged at its upper edge to the sup- 
porting structure, whereby it is independ- 
ently adjustable tovary its inelination to cor- 
respoud with the eharacter of the material to 
be treated. The material treated by the lower 
table passes thereto from the upper table 
and consists of middlingsor tailings material 
containing sufficient mineral values which 
have escaped from the upper tabi to justify 
retreatment. Heneethe tunetion o: the lower 
table; bunt as the material passin. to the 
lower table is different in charaeter from 
that which is treated by the upper table it 
is often desirable to ehange the inclination 
of the lower table, so that it shall be differ- 
ent from the inclination of the upper table. 
This independent lateral adjustability of the 
lower table forms one of my improvements. 
It may be aceomplished in any desired man- 
ner. <As shown in the drawings, the lower 
table is provided with arms A, one of which 
is shown in Fig. 16. These arms are hinged 
to projeetions Bon the upper table by means 
of bolts C. (See Fig. 16.) The lower por- 
tion of the table G is provided with blocks 7, 
having inclined lower faeces, which’are en- 
gaged by the inclined faeces of blocks 8, at- 
tached to the bar S$‘. This bar is provided 
with a lug 8°, having a threaded opening en- 
gaged by an adjusting-serew 10, which is 
journaled in a part D, stationary with refer- 
ence to the table part 6. Dy turning this 
serew it is evident that the inclination of the 
table 6 may be regnlated at pleasure. 

The rifles 12 of each table are angolar in 
cross-section, being provided with a bottom 
flange 12°, forining a right angle with, the 
vertical part 12. The rifles are so arranged 
that the fauges 12 project upwardly on the 
slope of the table’s inclination, whereby 
their exposed edges form an obstrnetion or 
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shallow rifle part, facilitating the catching 
of the concentrates on the rifled surface of 
the table. 

The slime-troughs 13 extend diagonally 
neross the head of the respective table mem- 
bers. Each slime-trough marks the line of 
the head extremities of the riffles. Along 
each of these troughs 13 and on the side ad- 
jacent the riffles is placed a rib or diagonal 
rifle 14to prevent the finer concentrates froin 
passing through the wire-cloth screen 13° 
into the slime-trongh. This screen 13° oc- 
cupies an inclined position and covers the 
top of each trongh. ‘The rib 14 causes an 
accumulation of water eqnal to the depth of 
the rib at the head of the table along the 
slime-trongi to facilitate the concentration 
aud settling of the mineral values. Without 
the rib 14 the water wonld be drawn off from 
the table throngh the slime-trough. In the 
operation of a table of this character its tail 
or the extremity farther to the right (see 
Figs. 1 and 2) is highest, causing the water 
to flow naturally toward the head of the table. 
Each table is provided at its lower right-hand 
corner with a slotted bar 15, bent around the 
corner of the table. Through the slot 15° of 
this bar are passed thamb-serews 16, to which 
are attached separating-fingers 17, adapted 
to be adjusted to separate the concentrates 
from the middlings or to separate the con- 
eentrates into a‘number of different grades, 
as may be required. By loosening its thumb- 
screw any finger may be moved along the bar 
at will, the stem of the screw sliding in the 
slot of the bar. 

Mounted upon the return-conveyer 18, which 
receives the middlings discharged from the 
upper table, is an auxiliary conveyer 19, 
which may be arranged to recoive a grade of 
tailings containing no mineral values, where- 
by they may be discharged directly from the 
machine, thus avoiding the necessity of pass- 
ing them over the concentrating-surface of 


the lower table, where they would only be a 


burden and interfere with the treatment of 
the middliogs discharged thereon from the 
return-conveyer. These worthless tailings 
are discharged through an opening controlled 
by a gate E, whence they pass by way of a 
trough E’, formed at the head of the table Gy 
to the, tailings-conveyer 20 of the said table, 
whence they are discharged from the ina- 
chine. It will be understood that whatever 
is discharged into the conveyer 20 of the lower 
table is supposed tocontain no mineral values. 
This conveyer 20 of the lower table is also 
provided with a suitable slidable trough ae 
supported on the upper edge of the conveyer 
and adapted to catch and save the middlings 
from the lower edge of the tailof the table in 
case it is desirable to save any portion of tho 
tailings from said table. 

The slime-trough 13 of the table 5 is ar- 
ranged to discharge into a compartment 158°, 
separated froin the return-conveyer compart- 
ment by a partition 18% In the bottom of 
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this compartment 18° are formed a number 
of openings 18", through which theslimes pass 
to the lower table, whose upper edge projects 
noder and below the lower edge of the upper 
table, whereby the slimes are delivered to the 
table 6 in the rear or to the right of (see Figs. 
1 and 2) the discharge of the middlings to 
the said table froin the head extremity of the 
return-conveyer 18, whereby these slimes are 
carried rearwardly or toward the tail of the 
table by the heavier material in front and 
saved with the concentrates at the discharge 
extremity or tailat the extreme right of the 
table 6. In the bottomof the slime-compart- 
ment 15° are formed grooves 18%, which are 
continued across the bottom of the main re- 
turn-conveyer in order to catch any values 
that nay settle as the material passes toward 
the head of theconveyer. Whateveris caught 
in these grooves passes in the direction indi- 
cated by the arrows (see Fig. 14) to the upper 
edge of the lower table and is treated in the 
same manner as the slimes, 

A suitable reeiprocating movement is im- 
parted to the entire table construction by op- 
erating mechanism 25, which is covered by 
another application, filed October 15, 1500, 
Serial No, 33,176. Hence the said operating 
inechanism will not be described in detail. 
This operating mechanism, however, imparts 
a movement which is calculated to cause the 
concentrates to travel toward the tail of the 
table or in the direction indicated by the ar- 
rows in Fig. 1, while the tailings or gangue 
is carvied downwardly and discharged from 
the lower edge of the table. 

When the apparatus is in use, the material 
to be treated is discharged in the form of 
puip into a feed-box 26, located at the upper 
left-hand corner of the table 5. (See Figs. 1 
and 2.) From this feed-box the material 
passes to the riffled surface of the table, 
where the mineral values are caught by the 
rifiles and carried to the plain surface 27 of 
the table, where the final separation of the 
mineral from the gangue is effected. The 
concentrates proper are discharged over the 
right-hand extremity of thetable. (See Figs. 
land 2.) The worthless tailings are canght 
by the trough 19, whose position is so regu- 
lated that it does not extend far enongh to- 
ward the tail of the table to catch any mid- 
dlings or tailings containing values. It will 
be nuoderstood that the nearer the tail of the 
table a discharge takes place the more likely 
is the discharged material to contain mineral 
values. Ilence the position of the adjustable 
trough 19 may be regulated according to the 
material nnder treatment. The ,material 
caught by the trongh 19 is discharged under 
the vate E into the trough EK’ and thence intu 
the discharge-conveyer 20 of the lower table. 
The middlings are discharged into the retarn- 
conveyer 18 in the rear of the tailings-con- 
veyer 19 aud carried thereby to the lower 
table for retreatment, as explained in the 
aforesaid patent. ‘The slimes which pass 


73 


80 


85 


99 


95 


105 


119 


115 


120 


125 


130 


US 


20 


a 


39 


35 


40 


45 


50 


55 


€5 


696,058 


through the screen 13° of the slime-treugh of 
the upper table are carried downwardly by 
the trough 13 and discharged into the slime- 
compartment 18*, the trough or conveyer 19 
being cut away at 19*for the purpose. (See 
Fig. 12.) These slimes which enter the com- 
partmont 18" pass to the lower table, as here- 
1oforeexplained. The middlings which pass 
to the lower table are treated in the same 
inanner as the material discharged to the up- 
per table, except that the tailings and slimes 
trongh discharge passes directly into the dis- 
charge - conveyer 20, whence it passes as 
worthless material fromthe machine. Ifany 
values pass over the lower edge of the table 
6, it will eccur near the extremity of the table 
farther to the right, (see Figs. 1 and 2,) and 
these may be canght by the slidable trough 
21 and conducted toa snitable receptacle (not 
shown) for retreatment. 

The pure water necessary to effect the final 
separation of the material from the gangue 
on the plain pertions 27 and 27° of the tables 
5 and 6 is fed to the tables from troughs 28 
and 28°, respectively. These troughs have 
perforated bottoms. ‘The trough 28 is cen- 
trally divided by a partition 28°. Ifa com- 
paratively small amount of water is needed, 
feed-water from a source of water-supply (not 
shown) is only fed to one compartment of the 
trough 28. If, however, inore wash-water is 
required, it is fed to both compartments of 
the trough, thus furnishing a double dis- 
charge. 

Belew the discharge extremity of the tail- 
ings-conveyer19isfermed a partition II, upon 
which the tailings fall from the conveyer 19 
and pass to the upper extremity of the trough 
E' and thence into the bedy of said trough 
when the gateE isopen. The middlings pass 
to the table 6 threugh an opening J, formed 
at the extremity of the return-conveyer 18. 

The conveyer 21, heretofore mentioned, is 
particularly useful to collect the zine from 
the lewer edge ef the table 6, near the tail 
thereof. This zinc wonld otherwise pass into 
the bulk of the tailings and require retreat- 
ment, which by this device isavoided. The 
separating-fingers 17 are provided with joints 
17*, whereby their direction may be changed at 
pleasure without loosening the set-screws 16. 

In further 6xplanation of the funetion of 
the metal riffles 12 it may be stated that by 
using the metal riffles it makes it practi¢able 
to employ a greater nuinber of rifiles without 
occupying any more space on the table; since 
the metal riffles may be formed much thinner 
than the wooden rifles. 

The slidable trough or carrier 19 is held in 
place by a set-screw 19°, passing through a 
slot 19°, formed in the flange of the trough 
and made ef sufficient Jength to permit the 
desired range ofadjustability or sliding move- 
inent. 

Having thus described my invention, what 
I claim is— 

1. Aconcentrating apparatus comprising a 
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laterally-inclined, riffied table, havingaslime- 
trough extending diagonally across its head 
at the extremities of tho riffles, and provided 
with a sereen through which the slimes pass 
to the trough, and a rib arranged along the 
slime-trongh between the lower edge of the 
screen and the riffled portion of the table, to 
dam the water and also prevent any of the 
‘settled concentrates froin passing through the 
screen inte the slime-trough. 

2. In acencentrating apparatus the combi- 
nation of two laterally-inclined table-sections, 
the lower of. which is adapted toe receive the 
tailings discharge from the lower edge of the 
upper table, a slime-trongh arranged across 
the head of the upper table, rifles extending 
longitudinally on the upper table and termi- 
nating at the slime-trough, a return-conveyer 
for carrying the tailings from the lower edge 
ef the upper table te the head of the lower 
table, and a compartment separated from the 
return-conveyer aud adapted to receive the 
slimes from the slime-treugh of the upper 
table, the said compartment being provided 
with an outlet allowing the slimes to pass to 
the lower table in the rear of the discharge 
from the return-couveyer. 

3. The combination of two laterally -in- 
clined table-sections, the upper section over- 
lapping the lower section, a return-conveyer 
arranged along the lewer edge of the upper 
table and adapted tocarry the middlings from 
the upper table to the head of the lower ta- 
ble, a slime-trongh arranged across the head 
ef the upper table, and a compartment sepa- 
rated from the return-conveyer and adapted 
to receive the slimes from the slime-trongh of 
the upper table, the bottem of the slime- 
trough being provided with escape-epenings 
allewing the slimes to pass to the lower table 
in the rear of the discharge from the return- 
conveyer. 

4. The combination ef two laterally -in- 
clined table-sections, so arranged that the 
‘ower edge of the upper table overlaps the 
upper edge of the lower table, a return-con- 
veyer arranged along the lower edge of the 
upper table, and adapted to carry the mid- 
dlings discharge to the head of the lower ta- 
ble, and an auxiliary conveyer located above 
the return-conveyer and adapted to catch the 
worthless portion of the tailings and discharge 
them froui the machine. 

5. The combination with a laterally -in- 
clined concentrating-table, having a move- 
ment adapted to carry the concentrates over 
the tail of the table, of a slotted bar extend- 
ing areund the lower corner of the tail of the 
table, set-screws passing through the slot of 
the bar, and separating-fingers attached to 
the set-screws whereby the fingers may bead- 
justed at pleasnre. 

6. The combination of two laterally -in- 
clined table-sections, a return-conveyer ar- 
ranged along the lower edge of the upper ta- 
ble and adapted to carry the middlings from 
the upper table to the head of the lower ta- 
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bhk,aslime-trongh arranged diagonally across 
the head of the upper table, and a compart- 
neat separated from the return-conveyer and 
adapted to receive the slimes from the slime- 
trongh of the upper table, the said compart- 
ment being provided with an outlet allowing 
the slimes to pass to the lower table in the rear 
of the discharge from the return-conveyer. 

7. The combination with a laterally -in- 
clined concentrating-table having 8 move- | 
ment adapted to carry the concentrates over | 
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one extremity or the tail of the table, of a 
bar located at the lower corner of the tail of 
the table and one or more jointed separating- 
fingers connected with said bar and adjust- 
able bodily thereon. 
In testimony whereof I affix my signature 
in presence of two witnesses. 
JOHN A. LEHRRITTER. 
Witnesses: 
Dora C. SHICK, 
G. J: ROLLANDET. 
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fo ali whom it may concern: 

Be it known that [, JONATHAN P. SMITH, a 
citizen of the United States, residing in the city 
of Denver, county of Arapahoe, State of Colo- 
rado, have invented an [uiprovement in Ore- 
Separators; aud I hereby declare the follow- 
ing tu bea full, clear, and exact deseription of 
the same. 

My iuventico relates to an apparatus which 


1o is designed for the. separation uf ores from 
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their yangue and from other associated ma- 
terial as well as from each other. 

It consists, essentially, of transversely-in- 
clined shakiug-tables having longitudinally- 
disposed guides, the ends of which lie in di- 
agonal lines from one side to the other of the 
table, sliine-conveyers, aud one or nore mov- 
able hinged fingers at the end of the table op- 
posite the receiviug- point. In connectiou 


20 with these tables is a return-conveyer which 


of 


receives the pulp from the first table and has 
a movenentindependeut of that of the tables. 
In conjunction with these tables is a mechan- 
ism for producing a shaking movement. 

Theinvention also comprises details of con- 
struction, which will be more fully explained 
by reference to the accompanying drawings, 
m which— 


Figure 1 is a perspective view. Fig. 2 isa 


zo transverse vertical section through «of Fig. 


35 


3. Fig.3 is a plan of theactuating mechan- 
isu: Fig. 4 is a partial longitudinal section 
of the central part of the returu-conveyer. 
Fig. 5is a ldugitudiual vertical sectional view 
of the reciprocating mechanism. Fig. 6 is a 
detail showiug the rack-bar 43 and its pinious 
and the ecceutries for raising the euds of the 
table. 

The object of this invention is to separate 


40 ores froiu their gangue and from each other. 


Ores frequently carry lead, sulfid of copper, 
iron pyrites, aud zine, aud often chlorids and 
various other substances, and this ore and ina- 
terial it isthe object of my invention to sepa- 


45 rate each into an individual class according 


to ils specific weight. 

The material to be treated is transferred 
from any usual or ordinary table or source 
of supply and delivered upou my apparatus, 


ga iu which I am euabled to separate the vari- 


ous substauces by difference in their specific 
gravity. 

As shown in the drawings, A is the point 
on the upper table at which the pulp or con- 
centrates are received either from other ta- 


55 


bles or from any other source of supply. The - 


upper longitudiual edge of the table is ap- 
proximately horizontal, and the table inclines 
from thisside totheoppositeoue. Diagonally 
across the table and extending from the re- 
ceiving-point to a point near the center of op- 
posite side is the sline-conveyer 3. This con- 
sists of a shallow trough or excavation made 
in the surface of the table, having an elevated 
rail or bar 31 extending along its lower side 
and a fine wire-cluth s. een extendiug. from 
the upper edge of this rail to the surface of 
the table at the opposite side of tlhe trough, 
so as to cover the channel or trough, and thus 
prevent the coarse material froin entering 
this couvever. Other forms may be used, 
the objevt being to collect and convey the 
slimes to a point of discharge. From the 
edge of the slime-conveyer guides 2extend ap- 
proximately parallel with each other in the 
line of the length of thetable. These guides 
are here shown of essentially the same length; 
but by reason of their commencing at the line 
of the diagoually-disposed slime-conveyer the 
outer ends of each guide extends beyond 
the preceding one, so that the ends of these 
guides terininate upon 4 diagonal iine, which 
is here shown as being approximately paral- 
lel with the disgonal line of the slime-con- 
veyer. These guides are made of any suit- 
able depth, depending upon the character o 
the material to be operated upon. In the 
present case I have illustrated them as bein 
about three sixteenths of an inch deep a! 
their commencement adjagent to the sline- 
conveyer and tapering toa thin edge at their 
termination. The material which is deliv. 
ered upon the tible having a different spe- 
cific gravity is gradually moved from the re- 
ceiving end toward the opposite ond by a pe- 
culiar lungitudinally-shakiog action of the 
table, which is produced as will be hereinaf- 
ter more fully described. At the same time 
the transverse inclination of the table is such 
that the teudency of the material is to move 
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toward the lower side. For this reason all 
the lighter material and ‘“‘slimes,” so called, 
will pass over the guides and enter the slime- 
conveyer, which condnets these slimes diag- 
onally across the table aud delivers them at 
the lower end of the conveyer upon what I 
call a “‘return-conveyer” 6. This return- 
conveyer is divided into two portions, the one 
at the left receiving the material from the 
sline-conveyer and delivering it at the left 
end throngh an-opeuing, (shown at 11,) from 
which it passes npon the upper end of a sec- 
ond table 32, which is similarly arranged to 
the first-named table and is snbject to. the 
same shaking movement. The heavier ma- 
terial, which, as hefore stated, may have dif- 
ferent specifie gravities, is gradually moved 
along the table by the shaking movement 
communicated thereto and the material of 
different gravity will be separated as it passes 


* the outer ends of the guides 2, and will thus 
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pass diagonally across the table in as many 
divergent streams as there may be differences 
of specific gravity. Thus the lead, sulfid of 
copper, iron pyrites, zinc, &&., will be sepa- 
rated from the slines and also separated from: 
each other by the action of this single table. 

At the end of the table I have shown one 
or more arms or fingers 5, jointed or pivoted 
at the outer end and haviag their inner ends 
or points directed toward the guides, These 
fingers are turnable on the pivot-points, their 
lower surfaces resting npon the table, and 
they may be fixed at any desired point by’ 
clainping- screws, as 33, these points being 
set to suit the character of the material ar- 
riving and the separation which may be de- 
sired. One portion of the material will pass 
to one side of the point and the other to the 
opposite. The portion passing below the 
lowermost of these points will fall upon the 
right end of the return-conveyer and, inov- 
ing aloug this conveyer, will be discharged 
through an opeuing in the bottom at a point 
near the center and before the point is 
reached where the slimes are discharged from 
the left end of the upper table. The mate- 
rial thus discharged from the central part of 
the conveyer is delivered upon the second ta- 
ble, the upper edge of which extends beneath 
the conveyer, aud as itis subjected to the 
same shaking movement as the upper table 
a second and more complete separation is ef- 
fected thereon. The remainder of the mate- 
rial passes over the end of the table with as 
many separations by fingers 5 as may be de- 
sired and is collected at this end. 

Water is distributed upon the table during 
the operation by means of adjustable perfo- 
rated pipes 34, which extend across above the 
table, and a supply to which is controlled by 
stlitable cocks, as shown at 35. The move- 
went of this table is produced by a recipro- 
cating shaft 17, which is supported and slid- 
able longitudinally in guides upon a bed 13, 
which is suitably fixed with relatiou to the 
table, and by a cam and springs which are 
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connected to act upon the shaft, as will be 
hereinafter described. The cam 16 is mounted 
upon a shalt 14, suitably journaled upou the 
frame 13 and having pulleys 15, through 
which power may be transmitted to rotate it. 
The cam 16 is so constrneted that as it re- 
volves it engages the end of the shaft 17, and 
the laiter, following the gradual incline of the 
cam, forces the shaft forward, and with it the 
table upon which itacts. When thecam har 
passed the end of the shaft 17, the latter is 
acted upon by a spring 19, one end of which 
abuts against a disk or plate 20, and the other 
end acts against the disk 18, which surrounds 
the shaft 17 and which is adjustable with re- 
lation to the disk 20 by means of screw- 
threaded rods 21 and onts 22. By this ar- 
rangement the tension of the epriug 19 and 
its consequent action upon the table will be 
regplated. Between the nuts 22 and the 
plate or disk 18 are rubber or other elastic 
baffers 7, which reeeive the disk 18 as it is 
returned by the spring 19, and thus reduces 
the jar and shock of the return movement, 
which for this reason differs essentially from 
the sharp bumping moveuient of tables which 
are reciproeated and tn which the return 
movement is received by a solid bumper. 
The shaft 17 passas through a sleeve 23. 
This sleeve is screw-threaded upon the ont- 
side, and a hand-wheel 24 is-turnable in a 
slot transversely of the frame and fits upon 
this sleeve. By turning this hand-wheel tke 
shaft and sleeve may be moved one way or 
the other, and throngh the disk 20, which is 
carried with the sleeve, the length of the 
stroke is regulated to suit the character of the 
material which is being operated upon ou the 
table without stopping the table. When this 
adjustinent has been satisfactorily reached, 
the disk 24 is locked by a set-screw 235. 

28 is a yoke which ts secured to the end of 
the table, and through the outer end of this 
yoke the shaft 17 is slidable. A spring 27 
surrounds this shaft,one end abutting against 
the end of the yoke adjacent to the table and 
the other against a collar 26 on the shaft 
17. Between this collar and the onter end 
of the yoke is an elastic rubber or other onf- 
fer 29. The spring 27 is somewhat stiffer 
than the spring 19, and when the cam acts 
to push the shaft 17 the spring 27 will yield 
slightly hy reason of the inertia of the table, 
so that the movement of the latter will be 
commenced gently. The incline of-the cam 
ceases just before the offset is reached, and 
the end of the shaft 17, passing over this part, 
ceases to be advanced. . During this short in- 
terval the spring 27 recovers its extension, and 
when the cam releases the shaft the spring 
19 acts to give a soft quick return movement 
to the table. This action of the two springs, 
consisting in the compression of spring 19 by 
the direct action of the cam on shaft 17 and 
the partial compression of the spring 27 by 
reason of the inertia of the table, to which 
izotion is communicated through thisspring, 
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causes a slow forward movement of the tuble 
with the material to be separated upon it, and 
when the level part of the cain reaches the 
eud of the shaft 17 the final extension of the 
spring 27 and the quick return of the spring 
19 produces differential motion, which is very 
effective in the operation upon ores having 
different gravities which it is desired to sepa- 
rate frou: each other. 

The return-conveyer, which lies between 
the two tables, is a stracture independent of 
the tables and is suspended at one end by a 
stirrup or hanger, as at 36, which rests npon 
the edges of a casing surrounding the con- 
veyers, and at the other end by pins or rods 
a, which are slidable in the end of the cas- 
ing, as shown. The conveyer thus partakes 
of the movements of the table; but it is re- 
lieved, so as to havea certain independent 
movement upon the retnrn stroke of the ta- 


ble caused by its inertia, as follows: Coiled. 


springs 8 surround the pins a, so that the 
springs press against the end of the conveyer, 
and when the return aiovement of. the table 
takes place the inertia of the conveyer com- 
presses these springs, so that it does cot par- 
take of full instantaneous movement of the 
table; but when the springs expand at the 
end of the return movement of the table the 
conveyer is forced forward by a movement 
which is subsequent to that of thatable. At 
the opposite end of the casing in which the 
conveyer is suspended is.a rubber buffer 9, 
against which it strikes as it completes its 
return movement. This action upon the con- 
veyer, while primarily communicated by the 
same mechanisin which moves the main ta- 
bles, actually causes a reverse movement of 
this return-conveyer, so that while the mate- 
rial upon the main tables is moving from left 
toright the material which has been received 
into this conveyer moves from right to left, 
the portion received from the slime-conveyer 
of the first table being delivered upon the 
left end of the second table and the portion 
which passes beyond the guides being re- 
ceived and discharged near the ends of the 
guides of the second table, as previously de- 
scribed. 

In order to adjust the angle of inclination 
of the tables to suit varying character of ores 
to be separnted, I have shown the tables so 
snpported that they may be tilted and their 
inchnation changed. 
be employed for this purpose. I have here 
shown shafts 40, having fixed to thein eccen- 
trics 41, so disposed that when the shafts are 
turned the eccentrics at one end will raise 
that side of the table and those at the oppo- 
site end will correspondingly depress that 
sida. The tables inay rest upon or be con- 
nected with the eccentrics in any suitable 
manner to produce this result. In order to 
move the shafts and eccentrics in unison, 
toothed piuions 42 are fixed to the shafts, and 
a rack-bar 43 engages the pinions. Thisrack- 
bar is slidably guided and by means of a le- 


Various devices may - 


ver it can be moved Fo as to simultaneously 


‘rotate the shafts and eccentrics. 


Having thus described my invention, what 
Iclaim as new, and desire tosecure by Letters 
Patent, is— 

1. In an ore-separator, inclined tables hav- 
ing the longitudinally-disposed guides, the di- 
agonally-disposed slime-conveyers arranged 
with reterence to the guides as shown, aud au 
independent return-conveyer. 

2. An ore-separator consisting of an in- 
clined shaking-table having longitudinally- 
disposed guides terminating at points ina di- 
agonal line across the table, a turnzble sepa- 
vating-point pivoted upon the table beyond 
the guides, and a diagonally-disposed slime- 
conveyer having a screen surface or covering. 

3. In an ore-separator, a transversely-in- 
clined shaking-table having longitudinally- 
fixed guides terminating successively upon a 
line diagonal to the table, a turnable separat- 
ing-point pivoted upon the table near the end 
of the lowermost guides, a screen - covered 
slime-conveyer, and a return-conveyer which 
receives the pulp substantially as described. 

4, In ao ore-separator, a plurality of shak- 
ing-tables having longitudinally - disposed 
paralle] guides, the terminal ends of which 
are ins line diagonally across the table, a 
movable separating-point pivoted upon che 
table near the luwermost of swid guides, a di- 
agonally-disposed slime-conveyer having a 
screen-covering,a return-conveyer into whicli 
the pulp is discharged, having a motion the 
reverse of that of the table, and discharging 
upon the upper end of the second table. 

5. In an or3-separator, a plurality of ta- 
bles having longitudinally-disposed parallel 
guides and turnable separating-points at the 
ends of the tables, diagonally-placed screen- 
covered slime-conveyers, a return-conveyer 
intermediate of the two tables receiving from 
the-uppermost at oue end and discharging 
upon the lowermost at the opposite end, aud 
meghanisin by which the tables are given a 
longitudinal shaking movement. 

6. The combination with tables having Jon- 
gitudinal guides, diaygoually-disposed screen- 
covered slime-conveyers and a returti-con- 
veyer, of a mechanism whereby a longitndi- 
nalshaking movement is effected, said imech- 
anism cousisting of « horizontal revoluble 
shaft having a disk enim carried thereby, a 
guided shaft substantially in line with the 
first-named sbaft and upon the end of which 
the cam operates whereby motion is trans- 
mitted to the table, and returno-springs con- 
nected therewith. 

7. A mechanism for producing a longito- 
dinal shaking movement of an ore-separating 
table, consisting of a horizontal rotary shaft, 
a disk cam fixed to one end of said shaft and 
revoluble therewith, a longitndinally-guided 
slidable shaft, one end of which is acted upon 
by the cam-disk, springs surrounding said 
slidable shaft with plates whereby the springs 
are compressed by the movement of the shaft, 
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in one direction, and act to return the shaft 
when the cam passes it, and means including 
an externally-threaded sleeve surrounding 
the shaft,.a slotted bed and a hand-wheel en- 
gaging the threads of the sleeve and working 
against the walls of the slot for adjusting the 
shaft with relation to the cam-disk so as to in- 
crease or diminish the length of the stroke. 

8. Inan ore-separator, transversely-inclined 
tables having longitudinally-disposed guides, 
diagonal slime-conveyers extending across 
the tables near the receiving ends of the 
guides, an independent return-conveyer sus- 
pended to receive the slimes from the con- 
veyer of the first table, and the heavier por- 
tions from the discharge end, and to trans- 
mit them separately to the second table. 

9, Inan ore-separator, transversely-inclined 
tables with longitudinally-disposed guides, 
slime-conveyers arranged diagonally to the 
guides and an intermediate return-conveyer, 
and mechanism. by which a gradual forward 
movenient and a quick return movement of 
the tables are effected. 

10. In an ore-separator, transversely - in- 
clined tables with longitudinally - disposed 
vuides, diagonal slime-conveyers, an interme- 
diate independently-supported return-con- 
veyer by which the slimes and the heavier sep- 
arated materialare transferred independently 
from the first to the second table, and a mech- 
anisin consisting of a cam by which a forward 
movement of the tables is effected, a return- 
spring, and a second spriug interposed be- 
tween said mechanism and the table, said 
spring yielding when the tables are advanced 
to produce a gradual forward moveinent witl- 
out disturbing the pulp. 

11. In an ore-separator, transversely - in- 
clined tables with longitndivally - disposed 
guides, diagonally-disposed slime-conveyers, 
an intermediate return-conveyer by which the 
slimes and the heavier separated inaterial are 
transferred from the first to the second table, 
a mechanism consisting of an advancing can 
and a return-spring by which the tables and 
conveyer are reciprocated, asecond spring in- 
terpused between said mechanism and the ta- 
bies, and compressible by the inertia of the 
tables during tieir forward movement, and a 
plane section ot the cam just previous to the 
offset which allows the return movement of 
the tables, whereby the forward movement of 
the tubles ceases and the second spring is al- 
lowed to eapaud just before the return of the 
tables. 


12. In an ore-separator, transversely - in- 
clined tables with longitudinally - disposed 
guides, diagonal slime-conveycrs, an interme- 
diate independently - supported return-con- 
veyer by which the slimes and heavier sepa- 
rated imaterial are transferred from the first 
to the second table, a mechanism consisting 
of an advancing cam, and a return-spring by 
which the tables and the return-conveyer are 
reciprocated, and springs interposed between 
the return-conveyer aud its support carried 
by the tables, said springs yielding during the 
return movement of the tables, and expand- 
ing after said movemeut is completed to pro- 
duce a subseqtent movement of the return- 
conveyer. 

13. In an ore-separator, transversely - lu 
clined tables with longitudinal guides, diag- 
onal slime-conveyers, and a return-conveyer 
adapted to receive the slimes and heaviersub- 
stances and transfer them separately to the 


second table, said conveyer being independ- 


ently supported with relation to the tables, a 
cam and return-spring whereby the tables are 
reciprocated and the iaterial advanced in one 
direction thereon, and other springs acting 
against the conveyer whereby an impulse is 
given it to move the material carried by it in 
a direction opposite to the movement of ma- 
terial upon the tables. 

14. An ore-separator consisting of trans- 
versely-inclined tables with longitudinal 
guides, diagonal slime-conveyers, and a re- 
turn-conveyer intermediate between the two 
tables, and a rec*procating mechanisin, in 
combination with a supporting device and 
mechanism whereby the angle of inclination 
of the tables may be adjusted. : 

15. An ore-separator consisting of traus- 
versely-inclined tables with longitudinal 
guides, slime-conveyers arranged diayonally 
to the guides, and a return-conveyer interme- 
diate between the two tables, and a recipro- 
cating inechanism, in combination with an ad- 
justing device consisting of transverse shafts 
with eccentrics connected with the table, pi:- 
jous npon the shafts, and a rack-bar engaging 
the pinions, wuereby theshafts may be turned 
and the eccentrics act to change the angle of 
the table. 

In witness whereof I have hereunto set ny 
hand. 

JONATHAN P. SMITH. 

Witnesses: 

S. 1. NCURSE, 
JESSIE C. BRODIE. 
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Unrirep StTaTtTes PATENT OFFICE. 


ARTHUR FRITSCH, OF ST. LOUTS, MISSOURT. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No. 671,276, dated April 2, 1901. 
Application filed September 13,1900. Serial No. 29,931. ‘No model.) 


To all whom it nuay concern: 

Be it known that I, ARTHUR FRITSCH, of 
the city of St. Louis, State of Missouri, havein- 
vented certain new and useful [mprovements 


in Ove-Concentrators, of which the following | 


is a full, clear, and exact deseription, refer- 
euce being had to the accompanying draw- 
ings, forming a part hereof. 

This invention relates toore-concentrators; 
and it consists of the novel construction, com- 
bination, and arrangement of parts herein- 
after shown, described, and claimed. 

Figure 1 is a side elevation showing my 
improved ore-concentrator. Fig. 2 is a plan 
view. Tig. 3 isan end view. Fig. 4 is a de- 
tail view of a standard and adjusting-lever 
made use of in carrying out the invention. 
Kig. 5 is a view showing the adjusting-lever 
and the parts carried thereby. Fig. 6 is a 
detail view showing a portion of the operating 
mechanism. Fig. 7 is a view showing the 
means by which the table is operated. Figs. 
8 nnd 9 are detail views showing the adjust- 
jny device made use of in carrying out the 
invention. Fig. 10 isa sectional view show- 
inga portion of thetable. Fig. 11 is a detail 
view showing the devices made use of to re- 
ciprocate the table. 

In the construction of this invention I pro- 
videa base-frame 1 of any preferred constrne- 
tion, and pivoted to one side of which are 
transverse bars 2, the opposite ends of the 
bars being cannected by the member 3. Piv- 
otally carried by the base-frame 1 on the side 
opposite from the pivoted ends of the bars 2 
are cams 4, upou which the member 3 rests 
and by means of which the free ends of the 
bars 2 may be raised or lowered. Rigidly 
connected to one of the cams 4 is an operat- 
ing-lever 5, by means of which the cam may 
be turned ou its pivot, thereby raising or low- 
ering the ends of the bars 2. The cams are 
made to. operate simultaneously by means of 
a connecting-rod 6, thereby causing the free 
ends of both the bars to stand at a uniform 
elevation. 

Secured to the ends of the bars 2 are the 
upright standard-frames 7, pivotally carried 
within which ave the suspending-links 8, the 
upper ends of the said suspending-links be- 
ing pivoted to the said standard-frames and 
the lower ends of which support the table. 


{ 
1 


A seginent 9 is supported by one of the stand- 
ard-frames 7, adjacent to the lever 5, and 
the locking-eam 10, carried by the lever, op- 
erates upou the said seginent, thereby hold- 
ing the lever and the cams + in any adjust- 
ment in which they are placed. 

Supported by the lower ends of the links 5 
are transverse bars 11,upon which is mounted 
the bottom of the table. “Phe said table is 
constructed in the form of a receptacle and 
comprises the top 12 and the upwardly- pro- 
jecting sides 15, whereby the inaterial is re- 
tained on the table. As shown, the rear end 
ef the table is bronder than the torward end, 
the purpose of which will hereinafter appear. 
Secured upon the top of the table is a seetion 
140f linoleum, and secured tipon the lnolewm 
covering are strips 15 of wood, the rear ends of 
whieh, as shown in Fig. 2, being enrved, the 
purpose of which is to guide the ore tuward the 
forward end of the table when the machine is 
inoperation. Therearcudsof thestrips 15 are 
thicker than the forward ends, and said strips 
gradually taper toward their termination, and 
the forward ends are arranged in graduated 
form, those toward the left of the table be- 
coming gradually shorter than those to the 
right, whereby the ore as if is separated ts 
guided toward the forward end of the table. 

16 indicates a trough into which the mate- 
rial is delivered and out of which itis allowed 
to gradually pass onto the top of the table as 
the machine operates. Upon the forward end 
of the table is carried a trough 17, into which 
the ore is received as it is separated and from 
whicl: it may be delivered to any suitable re- 
eeptacle. 1lSindicatesa corresponding trough 
earried by the side of the table into which the 
sludge is delivered after the ore has been re- 
moved therefrom. 

Supported above the rear end of the base 1 
are brackets 19, carried by which is an oper- 
ating-shaft 20, and keyed upon one end of the 
said shaft is a belt-pulley 21. Carried by the 
shaft 20 between the brackets 19 is an eecen- 
trie 22, suspended from which is a wedge- 
shaped member 23, the function of which is 
to operate the table. Carried between the 
brackets 19 is a roller 2-f, and extending rear- 
wardly from the table between the brackets 
19 is a U-shaped frame 25, curried by which 
is a roller 26, corresponding to the roller 24, 
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The lower end of the wedge 23 operates be- 
tween thosaid rollers,and whenever the drive- 
stiaft 20 is rotated the said wedge is recipro- 
cated vertically, thereby operating the table 
out of its normal position, into which it will 
again be thrown in the manner presently de- 
scribed. 

27 indicates a suitable guide secnred to the 
frame 25 and to the brackets 19, whereby the 
rear end of the tableis prevented from mov- 
ing laterally. Carried by the brackets 19 be- 
low the rollers 24 and 26 is an integral mem- 
ber 28, and connected to the forward end of 
the said member is a rod 29, which projects 
forwardly into a snitable opening in the rear 
end of the table and carries on its forward 
enda washer30. Acoil-spring 31lis arranged 
around the rod 29 within the table, the ends 
of the said eoil-spring bearing against the 
washer 30 and the end of the table, respec- 
tively. By this means the table will be 
thrown back toward the brackets 19 after the 
wedge 23 is raised from between the rollers 
24 and 26. In operation the shaft 20 is ro- 
tated by applying motive power to the belt 
21. This alternately raises and lowers the 
wedge 23, eansing it to pass between the roll- 
ers 24 and 26, whereby the table will be op- 
erated forwardly, as above deseribed. As 
the shaftis continually rotated and the wedge 
23 is raised from between the rollers 24 and 
26 the tension of the spring 31 serves to throw 
the table again toward the brackets 19, there- 
by imparting a continuous reciprocatory 
movement to the table. The material dur- 
ing the operation is fed into the trough 16, 
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‘from which it passes gradually onto the top 


of the table and is guided therefrom by means 
of the strips 15, the ore being gradually led 
into the trough 17 and the gangneand sludge 
passing jnto the trough 18. 

Oue side of the table may be raised or low- 
ered in order to facilitate the movement of 
the ore and sludge by manipulating the lever 
5, and thereby operating the cams 4 in the 
manner described. Thesmall rollers 32, car- 
ried by the under side of the bar 3, operate 
upon the cams 4, thereby causing their oper- 
ation to be free and without friction. 

I claim— 

An ore-concentratur, comprising a base, 
standard-frames supported above it, cams nn- 
der certain of said frames for raising and 
lowering them,a lever for operating said cams, 
a lock for retafuing the leverand thereby the 
cams in the adjustment in which they are 
placed, a table snpported to swing between 
the said frames, means for passing the ma- 
terial onto the said table in a thin streain, a 
series of curved and tapering guides fur rega- 
lating the movement of the ore, an operating- 
shaft, means operated by the shaft for fore- 
ing the table rearwardly whenever it is ro- 
tated, and a separate means for drawing the 
table to the front, substantially as specified. 

In testimony whereof I affix my signature 
in presence of two witnesses. 


ARTHUR FRITSCH. 


Witnesses: 
EDWARD E. LONGAN, 
JOHN D. RIPPEY. 
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WNITED STATES PATENT OFFICE. 


GEORGE E. WOODBURY, OF SAN FRANCISCO, CALIFORNIA. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No. 715,328, dated December 9, 1902. 
Application filed January 24,1899. Serial No. 703,269. (No model.) 


To «li whom it may concern: to the accompanying drawings, focining part 

Be it known that I, GEORGE E. WoopBuRy, | thereof. 
a citizen of the United States, residing in the Figure 1 of the drawings is a side elevation 
city and county of San Francisco, State of | of a concentrating-table embodying my said 
California, have invented new and useful | improvements, the view being taken from the 
Improvementsin Ore-Concentrators,of which | rear or higher side of the machine. Fig. 2 is 
the following is a specification. a plan or top viewof Fig. 1. Fig. 2* is a lon- 

This invention relates to improvements | gitudinal section through the table-surface 
made in ore-concentrating machines of that | shown in Fig. 2, the section being taken along 
class or description in which ths concentrat- | the bottom of one of the grooves. Fig. 2° is 
ing-surface is grooved or channeled and has | a cross-section through the perforated pulp- 
a shaking motion without a traveling or pro- | distribnting pipe E. Fig. 3 is an end eleva- 
gressive movement, machines of this class 
being commonly known as ‘‘concentrating- 
tables.” In the various grades und qualities 
of material treated in these machines there 
is always to be found a proportion of the 
mineral particles existing in a fine state of 
division, produced principally in the prepara- 
tory disintegration of the ore inthe mill, and 


| tion taken from the right-hand side of Fig. 2. 
Fig. 3° is a cross-section through the water- 
pipes G G* R. Fig. 4 is a sectional view, on 
au enlarged scale, of the device for adjusting 
the inclination of the table. Figs. 5and 6 are 
plans of the table, showing two modifications 
of the concentrating-surface. Fig. 7isaside 
elevation taken from the lower side of Fig. 6. 
these finest particles being the more readily | Fig. $ is a cross-section of a portion of the 
influenced by the streams of water that are | grooved concentrating-snrface between the 
applied tothe surface of the table toseparate | partition-strips. Fig. 9 is a similar section 
and wash off the sand than by the motion of | through the grooved portion at the head of 
the table, which in this class of concentrator | the table. Fig. 10 is a side view in defail of 
constitutes the- means of concentrating the | the cam and followor of the vibrating mech- 
mineral particles and bringing them toa com- | anism. 
mon point of‘discharge, there is of necessity Upon a stationary bed-frame composed of 
a certain proportion of loss of the mineral | timbersA A’, stiffly joined and bolted together, 
taking place by the escape of the finest par- | the table B is monnted on spring legs or 
ticles with the water. To overcome this im- | stanchions C C, so as to be movable in a lon- 
perfect operation and the consequent loss of | gitudinal direction. Reciprocating motion 
concentrates, it is important to carry on the | of the table is produced through the medium 
operation with the least quantity of water | of mechanism applied tothe head of the table, 
and briag the mineral particles under the in- ; consisting principally of a cam H on a rotat- 
fluence of the shakiag motion of the table as | ine shaft I and a sliding bar or follower K, 
thoronghly as possible, and especially upon | attached at one end to the table and carrying 
the upper part or head of the table, where the } on the opposite end a bead K’, that is held 
concentrates are finally separated and dis- | against the cam by a spring L. The cam is 
charged. shaped to produce a relatively slow forward 
To secure the above results is the princi- ; throw and a quick return movement of the 
pal object of this invention; and to that end | table in one complete revolution of the cam, 
these improvements consist, mainly,in certain | and for this purpose the periphery of the cam 
construction of grooved or channeled con- jis formed, as shown in Fig. 10, with an in- 
centrating-surface and the combination of | creased eccentric portion h and an angular 
certain parts and mechanism on, all as here- | projection h*, the relation of these portions 
inafter fully described, and pointed out in } to the remainder of the periphery being such 
the claims at the end of this specification. that from z to y, ur about one-fourth of the 
The following description explains atlength | entire revolution, the cam gives a forward 
the nature of my said improvements and the | motion, while the remaining portion gives the 
manner in which I proceed to construct, apply, | return or backward throw. By virtue of this 
and carry out the same, reference being had | form the return movement takes place in less 
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time than the forward movement, thereby 
giving the mineral particles a forward im- 
pulse, causing them to creep upon the surface 
of the table toward the head by virtue of their 
inertia. In this table, as in other concentra- 
tors of the kind, the top or working surface 
B* has an inclination downward and across 
the table transversely or from side to side, 
and the pulp or material to be treated is in- 
troduced at the higher side, near one end, 
together with a greater or less qnantity of 
water that is distributed un that end, so that 
a movement of the material is prodneed diag- 
onally over the working surface under the 
combined action and influence of the flow of 
water and the vibratory motion and inclina- 
tion of the table. 

In regulating ut adjusting the operation to 
meet the variations in character or condition 
of the material under treatinent, and also in 
changing from one kind or grade of ore to 
another, it is necessary to vary the inclina- 
tion or pitch of the table, both transversely 
or sidewise and longitudinally or end wise, in 
order to control the even distribution and 
movement of the material in the required di- 
rection over the table, so that the inclination 
ean be varied by raising the table at either 
side or at either end without disturbing the 
general adjustment and position of the table 
with relation to its driving mechanism and 
the pulp and water distributing pipes. Un- 
der the timbers of the stationary bed-frame, 
on which the table and the parts before men- 
tioned are mounted, I interpose between the 
frame-sills and the ground two circular plates 
M MX, having cam-likefacesorinclines. The 
lower .one of these plates is fastened to the 
floor or ground and is formed with a center 
post M®, which is let into the timbers above, 
while the upper one, M, of the plates is fitted 
to rotate on that post and is finished with a 
flat top surface upon which the timber rests, 
Holes m¥ are provided in the circumference 
of this upper plate for inserting a hand-spike 
by which the parts can be turned in one di- 
rection or the other, and thus raise or lower 
the stationary frame by virtue of the inclines 
before mentioned. The angle of these in- 
clined surfaces is properly regulated to hold 
the weight of the table without slipping 
wherever the movable plates may be set. By 
this means the inecliuation of the working sur- 
face is readily varied in both directions by 
moving the parts before mentioned at either 
side and at either end of thestationary frame, 

The pulp-distributing pipe E is supported 
from the stationary bed over the higher side 
of the table by means of standards EK’ EK’, fas- 
tened atthe lower ends to the timbers A, and 
the water-pipe G is carried by similar sup- 
ports K? K*, secured at the luwer ends to the 
stationary fraine, the pipe E and the water- 
pipe G being perforated with apertures along 
the bottom, so as to direct the pulp and the 
water ‘na number of streams or jets along 
the upper side of the table. 
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For the principal or greater portion of its 
length the working surface of the table is di- 
vided by means of narrow strips D D into a 
number of separate channels or sections B*, 
extending from the lower end, on which the 
material is first introdnced, toward the head 
or opposite end, where the strips terminate 
at a distance from the end of the table, leav- 
ing the portion of the surface at that end-of 
the table undivided. This portion B** of the 
surface from which the stripg are removed 
or Omitted at the head of the table is finely 
grooved or corrugated from the line on which 
the strips terminate upward to the end of 
the table, the corrugations running longitu- 
dinally or substantially in the same direc- 
tion as the motion and in close order aeross 
the entire width of the working surface. ‘The 
bottom surfaces of the divisions between the 
stauding strips are also corrugated or grooved 
longitudinally with grooves of about the same 
degree of fineness as those composing the 
surface BX“ atthe head of thetable. The last- 
mentioned corrugations, however, while be- 
ing a continuation of the grooved surface 
between the standing strips, are reduced in 
depth or made more shallow than those.on 
the main portion of the table either by cut- 
ting down the top surface or by raising or 
filling up the bottoms of the grooves, so that 
on auy line of cross-section, as at a: x, Fig. 2, 
the grooves on the surface b5** are of less 
depth than those on the main portion and at 
any line of cross-section, as yy. Upon this 
finely-grooved portion B*” at the head of the 
machine the partially cleaned or separated 
concentrates are delivered froin all the divi- 
sions or sections of the table-surface for the 
final washing out and separation of the par- 
ticles of sand and earthy iratter that may 
remain mixed with the mineral particles up 
to this point in their progress throngh the 
machine. The grooves in this portion of the 
surface are carried to the end of the table, 
where they are intercepted by a cross-gutter 
P, running from the higher side downward 
to the lower side practically at right angles 
to the grooves and terminating at or merging 
into a spout or widened outlet at the lower 
corner of the table. Into this gutter the 
grooves or corrugations are arranged to de- 
liver such particles as are received from the 
sections or divisions B* and are ‘retained in 
the grooves against the washing action of 
the water applied on this part of the table. 
These grooves B** are reduced in depth either 
by grinding or cutting down the top surface 
of this part of the table or by raising or fill- 
ing up the bottoms of the grooves B*, so that 
instead of having the same depth as those on 
the principal portion of the table they are 
made comparatively smaller. The object of 
this coustruetion is to bring the particles in 
the grooves as they arrive at this portion of 
the surface more completely under the action 
of the streams of water and to effectively 
wash out and carry off the waste particles 
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with a much less quantity of water thau is 
necessary for the deep grooves, thereby pre- 
venting the mineral particles that exist in a 
finely-divided condition from yielding to the 
influence of the water and being carried off 
in the sand and other refuse matter. 

By cutting down the quantity of water re- 
qnired to clean the concentrates and by con- 
trolling movement of the mineral particles 
across the surface by means of the grooves 
the finest particles are held back and brought 
under the influence of the motion to such a 
degree that their discharge with the tailings 
instead of with the concentrates is materially 
prevented and a considerable saving in the 
mineral is effected. 

In operating on slimes and tailings froin 
other machines I have obtained good results 
by making the sections or divisions BX of the 
concentrating-surface of the same length for 
the whole width of the table, as illustrated 
jin the construction Fig. 2, for which pur- 
pose dividing-strips D* D* of uniform length 
xre used, and the ends of the strips nearest 
the head of the table are set on a line drawn 
transversely across the table substantially at 
right angles to the direction of the motion. 
On the other hand, with material containing 
a large proportion of sulfurets or consisting 
of what is known as ‘‘heavy material” the 
table will work to better advantage in many 
cases when the divisions B* are made of va- 
rying lengths ‘nereasinyg regularly in lengths 
one over another from the higher toward the 
lower side, as shown in the modification Fig. 
6, so that the ends of the dividing - strips 
D* D* nearest the head of the table termi- 
nate on a diagonal line drawn from the 
higher side downward toward the lower cor- 
ner at the head of the machine. From the 
slanting line on which the divisions of the 
table-surface end the fine grooves B*<* on this 
triangolar portion rur longitudinally to the 
head of the table. 

In the slight modification represented in 
Fig. 5 the surface between the dividing-strips 
D may be left smooth or without the grooves. 
This form or construction of surface will be 
found to give good results in working heavy 
material, while for many grades.of ore the 
grooved sorface will be found to work to bet- 
ter advantage. 

Vulcanized rubber is a good material to 
form the working surface of the table, as the 
samg ean readily be molded with fine grooves 
and finished witha smooth surface within and 
between the grooves. Thestanding strips D 
can also be molded or formed integrally with 
the rubber, so that the whole working sur- 
face of the table will be in one piece without 
seants or joints. Thegrooved portions of the 
concentrating-surfacu ney be formed by sep- 
arate strips or pieces of rubber nailed or se- 
cured in any smooth and permanent manner 
upon the table-surface between the dividing- 
strips and upon the undivided portion at the 
head of the machine. In plece of this rab- 
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ber covering sheet-cupper or.other soft metal 
in the surface of which the grooves can easily 
be formed can be substituted. 

The usual tailings-trough V along the lower 
side and a settling tank or receptacle for the 
ecacentrates are provided for handling the 
material discharged from the table. 

The water-distributing pipes are arranged 
for operation in the best position to obtain 
the desired results with a minimom quantity 
of water. For this purpose a distribnting- 
pipe G*, with perforations along the under 
side, is placed transversely across the table 
near the head and just over the inner edge 
of the gutter P, so as to keep the material 
continuously moistened along the line of its 
discharge from the grooves into the gutter 
and also to keep the gutter itself constantly 
wet, thereby preventing the concentrates 
from choking or elogging these channels of 
discharge. A water-pipe R, supported over 
the triangular surface in a diagonal position, 
directs streams of water across the grooves, 
so that they fall in parallel lines covering 
the principal portion “of the surface on which 
the concentrates are finally cleaned. These 
pipes are connected to a comimon water-sup- 
ply pipe S and are provided ‘vith separate 
valves S' for regulating the delivery of the 
water on hoth portions of the working sur- 
face. 

Having thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is— 

1. An ore-concentrating table having the 
@rineipal portion of its working surface di- 
vided into. longitudinal channels by stand- 
ing strips and the portion at and near the 
concentrates-discharging end undivided, the 
/ surface both between and beyond the stand- 
ing strips being finely grooved and said 
grooves running in the general direction of 
the standing strips, as described. 

2. An ore-concentrating table having a sur- 
face composed of fine grooves extending 
lengthwise thereof in the general direction of 
the motion, the grooves in the table-surface 
at and near the concentrates-discharging end 
being of less depth than the grooves compos- 
jing the principal portion of the table, and 
standing strips dividing the principal portion 
of the table-surface into longitudinal sections 
that open upon the portion of the table-sur- 
face at the discharge end having the Brooves 
of less depth. 

3. In an ore-concentrating table, a working 
surface composed bf grooves running longi- 

tudinally of the table, standing strips divid- 
ing the principal portion of the grooved sur- 
face into a number of sections, that, portion 
of the surface between the concentrates-dis- 
charging end of the table and the ends of the 
standing strips having grooves of less depth 
than the remaining portion of the surface, 
and means for imparting vibratory motion to 
the table 

4, In an ore-concentrating table having vi- 
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bratory motion, a working surface divided 
into channels running longitndinally and in 
the general direction of the motioen,said chan- 
nels terminating at a distance from the con- 
centrates-discharging end of the table, and a 
surface composed of fine grooves covering 
that portion of the table between the ends of 
the channels and the concentrates-discharge 
end of the table. 

5. Ina table-concentrator having vibratory 
motion in the general direction of its length, 
the combination of a working surface divided 
into longitudinal channels that terminate at 
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a distance from the concentrates-discharge 
end of the table, a surface of fine grooves 
composing that portion of the table-surface 
‘Xetween the channels and the discharging 
end, and means for distributing water diago- 
nally across said grooved surface. 
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In testimony that I claim the foregoing I 20 


have hereunto set my hand and seal. 
GEORGE E. WOODBURY. [t.s.] 


Witnesses: 
EDWARD E. OSBORN, 
M. REGNER. 
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Unitep STATES PATENT OFFICE. 


JOHN H. MICHELSEN AND MILLER LA MOTITE BORGLUM, OF BUTTE, MON- 
TANA; SAID MICHELSEN ASSIGNOR TO JOHN H. CURTIS AND GREEN 


MAJORS, OF BUTTE, MONTANA. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No. 721,591, dated February 24, 1903. 
Application filed January 27, 1902. Serial No. 91,448. (No model.) 


To all whom it may concern: 

Geit known that we, JOHN H. MICHELSEN 
and MILLER La MoTHE LGORGLUM, citizens 
of the United States, residing at Butte, in the 

5 county of Silverbow and State of Montana, 
have invented certain new and useful Im- 
provements in Ore-Concentrators; and we do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 

1o such as will enable others skilled in the art 
to which it appertains to make and use the 
same. 

Our invention relates to improvements in 
ore- concentrators, aud it is a specific im- 

15 provemeut upon the structure shown in Pat- 
ent No. 636,679, dated November 7, 1899, and 
Patent No. 671,345, dated Apri! 2, 1901. 

The object of our invention is to provide 
an ore-voncentrating table which shall have 

zo in addition to the reciprocating motion de- 
scribed in said patents a side motion at the 
rear or tail end thereof, which motion may 
be increased or diminished, as preferred. 

In the accompanying drawings, Figure lis 

25 aplan view of our improved ore-coucentra- 
tor. Fig. 2 isa side elevatiou thereof, aud 
Figs. 3 and + are enlarged views showing de- 
tails. 

The table a is driven by theshaft cthrough 

30 the toggle inechanism 0, and the shaft c is 
actnated by the eccentric d. The table is 
supported upon balls f, resting in sockets on 
the frame g, which frame is carried on links 
hand the height of which may be adjusted 

35 by the hand-wheel z. A spring e is nsed to 
prevent the motion from being too sudden. 
These parts are ag previously described in 
the patents referred to. The supporting- 
balls f are carried in sockets j, &, and J, 

40 which increase in size successively. This is 
to provide for the side shake of the rear end 
of the table. Attached to the lower part of 
the table by means of volts n isa plate im, 
provided with a projecting pintleo, Onthis 

45 pintle is mounted a casting having projecting 
ears 7. <A Washer » supports this casting in 
position, aud a pin g, passing through the 
pintle o, supports the washer. 

trepresents a link, whichis pivoted in the 

50 cars 7 by means of the pins, A pine atthe 


other end of the link or arm ( passes through 
ears iin a casting v, which is supported on 
a pin «x, provided with a washer y. A lever 
or arm 2 is also pivoted npon the pin x and 
near itscenteris eularged, as shownat 1, and 
is perforated for the passage of the pin 2, 
which is carried bythe plate 11. This lever 
has an outwardly-extendiug portion 3, ex- 
tending outside of the framework, and is pro- 
vided witha handle 6. The part 3 rests upon 
a curved support 4, fastened to the frame- 
work of the machine and provided with a 
curved slot 5, whereby the part 3 may be 
inoved back and forth into various positions 
in regard to the plate 4. A hand-wheel 7 
serves to secure the part 3 in any desired po- 
sition, 

With the parts as shown in Fig. 5—that is, 
with the pivots in a line perpendicular to the 
longitudinal axis of the machine—the table 
being pivotally connected to the link ¢, piv- 
oted on the staticnary arm or lever 3, a lon- 
gitudinal movement of the table by the re- 
ciprocating mechanism will cause it to swing 
sidewise on one side of the before-meutioned 
perpendicular in the are of a circle around 
the point . as a center, and a reverse or re- 
ciprocal longitudinal movement of the table 
will cause the table to be deflected to an 
equal extent circularly in the opposite diree- 
tion on the other side of the perpendicular. 
Thus we have a simple reciprocal side or end 
shake of the table. Moving thearm 8 to the 
right coincident with the line 9 shifts the 
line of pivots to a position oblique to the 
transverse axis of the table. ‘Therefore the 
table on its forward swing—that is, to the 
right on Fig. 1—will approach much nearer 
the central line than on its backward swing. 
If the lever or arm 3 is moved still farther to 
the right toa position indicated by the dot- 
ted line 10,amotionsimilar to that of a hand- 
pan is obtained. Shifting the arm 3 to the 
position indicated by the lines will move the 
line of pivots to a position oblique to the 
tiansverse axis, but in an opposite direction 
to that iu the previous case, causing the ta- 
ble in its forward motion to swing sidewise 
farther from the transverse axis than in the 
hbaekward motion. By actual experiment 
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with the particnlar kind of ore under treat- 
inent the position most favorable for concen- 
tration is found, and by this simple means of 
adjustment we provide a table which will ef- 
fectively concentrate almost any kind of ore. 

Having thus described our invention, what 
we claim as new, and desire to secure by Let- 
ters Patent of the United States, is— 

1. In an ore-concentrator, the combination 
of a table, means for reciprocating said table, 
a lever mounted on the frame of the machine 
and movable thereon, and a link pivoted to 
the table, said lever and link being pivoted 
together in a snbstantially horizontal plane, 
substantially as described. 

2, In an ore-concentrator, the combination 
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of a table, means for reciprocating said table 
longitudinally, the framework of the ma- 
chine, a lever pivoted thereon, means for se- 
curing said lever in different positions upon 
said framework, and a link or arm pivoted to 
said table, said link and lever being pivoted 
together in a substantially horizontal plane, 
substantially as described. 

In testimony whereof we affix our signa- 
tures in presence of two witnesses. 


JOHN H. MICHELSEN. 
MILLER LA MOTHE BORGLUM. 


Witnesses: 
A. T. MORGAN, 
M. P. ALEXANDER. 
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Patented June 30, 1903. 


Unrrep STATES PATENT OFFICE. 


EDWARD B. ROGERS AND FREDRICK P. HANSON, OF SAN FRANCISCO, 
CALIFORNIA. 


ORE-CONCENTRATOR. 


SPECIFICATION forming part of Letters Patent No, 732,319, dated June 30, 1903. 
Application filed June 29,1901. Serial No. 66,548. (No model.) 


To all whom it may concern: 

Le it known that we, EDWARD 1B. ROGERS 
and FREDRICK P. IH[ANSON, citizens of the 
United States, and residents of the eity and 
county of San Francisco and State of Califor- 
nia, have invented certain new and useful Im- 
provementsin Ore-Concentrators,of whieh the 
following is a specification. 

This invention relates to improvements 
made in ore-coneentrators of the kind or de- 
scription known as “‘eoncentrating-tables,” in 
which the mineral particles areseparated from 
the sand and worthless matter by the com- 
bined influence and action of the vibratory 
motionof the tableand currents of water flow- 
ing over the table-surface transversely across 
or in directions more or less opposed to the 
motion. Inconcentrators of this description 
it is customary to provide the surface of the 
table with riffles or standing strips extending 
longitudinally and in the general direction of 
the motion, provision being made also for 
varying the inclination of the table-surface 
transversely for the purpose of accelerating 
or retarding the flow of the water. 

The present invention in this class of con- 
centrators has for its object mainly to provide 
an improved construction of riffled surface by 
which the mineral particles will be effeetively 
separated and concentrated, and at the same 
time the gangue, of varying degrees of rich- 
ness, will be closely graded and the grades sep- 
arated one from the other for additional treat- 
ment either upon thesaine table or by passing 
it to another table. 

The invention has for its object, further, to 
provide a simple and efficient means for set- 
ting and fastening in place the spring-stand- 
ards that carry the shaking-table and for ad- 
justing the degrees of inclination of the table- 
surface while the machine is at work. 

To such ends and object our said improye- 
ments consist in a peculiar constriction of 
rifled table-surface and in certain novel 
parts and combination of parts, producing an 
improved machine for the purpose specified, 
as hereinafter described, and pointed out in 
the claims at the end of this specification, ref- 
erence being had therein to the accompanying 
drawings, forming part thercof. 

Figure 1 of the drawings is a top plan of a 
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concentrating-table haying a rifled table-sur- 
face constructed in accordance with our in- 
vention, a portion of the table between the 
feeding-on end and the econcentrates-discharg- 
ingend being broken out to reduce the length 
of the figure within the limits of the sheet. 
Fig. 2 isan elevation of the table, taken from 
the higher side, where the material is first in- 
troduced. Figs. 3, 4, and 5 are details, on an 
enlarged scale, of the spring- standards on 
which the table is mounted, showing the man- 
ner of securing the top end of the standard 
to the table and the bottom end or foot to the 
stationary frame, Fig. 5 being a yertieal lon- 
gitudinal sectional view of the soekets and 
fastenings, Fig.4 a vertical transverse section, 


‘and Fig. 5 a top plan of the removable key 


that secures the ends of the standards of the 
sockets. Fig. 6 is a vertical transverse sec- 
tion taken through the table-surface, showing 
in cross-section the peculiar form of riftles 
employed. 

The table a is mounted on spring-standards 
b bin the nsual manner, with an inclination 
breadthwise or transversely of the surface, 
the foot of each standard being secured to the 
stationary frame and the top end to the bot- 
tom of the movable table by sockets and fas- 
tenings,in the construction of which provision 
is made for sceurely fixing the standards so 
that they will not be loosened by the vibra- 
tions, and at the same time allowing a stand- 
ard to be removed and another set in place 
without loss of time. 

In Figs. 1 and 2 of the drawings we illus- 
tratea simple mechanism for givinga rapidly- 
vibrating motion to the table of the character 
or quality necessary for producing a contin- 
uous progressive movement of the mineral 
upon the surface of the channels or spaces 
between the rifles, but as no special novelty 
is claimed for the construction there shown a 
detailed deseription of such mechanism is not 
necessary toa elear understanding of the pres- 
ent improvements, which relate especially to 
theother parts of the maehine. Other means 
than that therein illustrated can be employed 
for giving vibratory motion to the table. 

The shape of the table in outline is prefer- 
ably an irregular parallelograim,dcereasing in 
width from end to end along one side of the 
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longer sides and having the remaining side | the table. 


and the topendsat right angles to one another. 
This reduction in the width of the table from 
the feeding-on end to the concentrates-dis- 
ellarging end is a feature observed in the con- 
struction of many styles of tables now in use 
and one that is allowed by the reduction in 
the mass or body of the material in its prog- 
ress from the feeding-on side to the head or 
upper end, where the mineral is collected and 
discharged. 

Our present contruction of rifiled suriace 
is applicable, however, to tables that are of 
other shapes in outline, ald while we describe 
and show a table-surface varying in width 
transversely we do not desire or intend to con- 
fine our improvement to that particular shape 
of table. 

The part or feature of our improvement 
which relates to the construction of the riffled 
surface consists in dividing that portion of 
the working surface @ from the end nearest 
the feeding-on trough ¢, which for distine- 
tion may be termed the ‘‘lower end,” to about 
the middle line of the table into a number of 
parallel channels 3 by a series of riffles or 
standing strips 2 of uniform length extending 
lengthwise of the table in the general direc- 
tion of the motion. Commencing at the lower 
end befcre mentioned, the riffles 2 terminate 
on a common line x. ¢ running transversely 
across the table and in about the middle 
thereof from the higher to the lower side, and 
for the principal portion of that surface be- 
tween the lower end and such median line the 
riffles are set and spaced at relatively wide 
distances apart. On that portion of the same 
surface which lies immediately in front of the 
feeding-on trough and which first receives the 
material from the trough the riffles 2 increase 
in number and are elosely set and that por- 
tion of the table-surface is composed of nar- 
rower channels £ than the principal portion 
below. On this higher side of the table the 
material as it flows from the feeding -on 
trough is at first retarded, and its movement 
laterally is resisted by the closely-rifftled sec- 
tion to such an extent or degree that, the min- 
eral particles are kept under the influence of 
the vibratory motion, to he acted on hy the 
motion to a greater degree than by the flow of 
the wash-water and the inclination of the 
tahle-surface, while that portion of the mate- 
rial which by virtue of its light and valneless 
character is earried: by the wash-water over 
the riffles last mentioned is allowed to pass 
more freely across the remaining portion of 
the riffled surfaee below because of the re- 
duction in the nuinber of riffles on such lower 
section. On that part of ths table a further 
variation in the character of the riffled snrface 
is made by inserting a series of intermediate 
riffles 5 between the widely-set riffles 2, so as 
to increase the number of riffles for a portion 
of the table-surface withont affeeting the 
character of the remaining portion of the 


openly-riffled surface nearer the lower eud of 
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For this purpose the intermediate 
rifles 5 are set between the riffles 2, starting 
froma line y y running diagonally aeross the 
openly-riffied section from the higher corner 
downward to the lower side of the table and 
terminating at the median line x a, or there- 
about. Starting from that diagonal line y ¥, 
the intermediate rifflesarecarried beyond the 
transverse median line . x toward the foot 
of the table, and upon that portion of the sur- 
face lying between that line and the concen- 
trates-diseharge end they are arranged in 
stepped position,extending beyond thecndsof 
the principal riffies 2 so as to terminate on a 
diagonal line from the higher to the lower side 
of the table, and dividing that surfaee also 
into a smooth orunriffled portion nearest the 
head of the table of a triangular shape anda 
riffled portion or section between the diagonal 
line z zand the adjacent ends of the principal 
rifles 2. The three series of riffles 2 £ 5 set 
in this manner produce a strip or section of 
riffled surface that extends diagonally across 
the table-surface from the higher feeding-on 
side to the relatively lower end, where the clean 
concentrates are discharged and on which the 
riftles vary in number both in a transverse 
direction directly across the table from the 
higher to the lower side and also in a longi- 
tudinal direction or coincident with the vibra- 
tory motion. In addition to this the riffles 
will be seen to vary in number in a diagonal 
direction, producing a graduated surface that 
presents regularly-deereasing resistance in 
the diagonal path or course in which the mid- 
dlings are caused to travel by the combined 
action of the motion and the inclination of 
the table and the currents of water. Hy va- 
rying the character of the riffled surface in 
this manner we seeure a thorough grading 
of the.mineval-bearing gangue, holding the 
different grades under the influence of the vi- 
brations without retarding too mueh the lat- 
eral movement and discharge of the worth- 
less portions from the lower side of the table. 
In this operation we have found that the best 
results are secured ly retarding er holding 
back the material to the greatest degree or 
extent, at first on the highest part of the 
table-surface, where the rifles are increased 
in number for that purpose, and eausing the 
separation of the mineral to take place mostly 
on the highest part, where it is first intro- 
duced, 

In concentrators of this class or description. 
in which the moving table is set gn spring 
legs or standards, it is necessary to attach 
the ends of the standards rigidly both to the 
table and to the stationary frame, as well as 
to fasten them securely, so that they wilt not 
by working loose affect the character of the 
vibrations set up in the table, and it is de- 
sirable also to provide for readily taking ont 
a standard when it becomes broken and for 
placing a new one in position without throw- 
ing the machine out of service. In this part 
of qur improvement the top and botiom ends 
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of the standard are stiffly held in socket- 
irons de, that are secured to the under side of 
the table and on the stationary frame beneath, 
the construction of which wilt be understood 
from Figs. 3 and 5 of the drawings. The 
standard bhas a flatand relatively wide shank 
b’, redueed in thickness to give the proper 
flexibility in the direction of the length of the 
table and the necessary strength and stiff- 
ness to carry the load, and on the top and 
bottom ends a thiek wedge-shaped head 6’, 
corresponding in shape with the recess in the 
soeket-iron, is formed integral with the 
shank, the standards being usnally econ- 
strneted of wood. The top soeket-iron d is 
provided with a flange @’, with screw-holes for 
securing it against the underside of thetable, 
and the front side of the soeket is open to 
admit the head of the standard, whieh is in- 
serted and removed from the front side by a 
lateral movement, a slit d? in the bottom of 
the same being provided to admit the flat 
shank of the standard. The lower socket- 
iron e being longer than the top iron, ithas a 
seat e’ at the bottom for the wedge-shaped 
foot b? of the standard, and it is also open on 
one side for inserting the standard. The top 
rim is provided witha projecting rim or flange 
e to rest on the cross-timber f, through whieh 
the socket-iron is let, asshown in Fig. 3. The 
lower socket-iron is made longer than the 
upper socket-iron for the purpose of drop- 
ping the foot of the standard, allowing a long 
standard to be used, and at the same time 
enabling the surface of the moving table to 
be keptata convenient height above the base. 
The head and foot of the standard after they 
are inserted in their respeetive sockets are 
fastened in place by a forked slotted key g, 
inserted trom one side of the socket, so as to 
straddle the shank of the standard just at 
the junetion with the wedge-shaped head. 
This key, which is made sufliciently long for 
the purpdse, extends beyond the side of the 
socket-iron and in line with a lng 2 on that 
part, and by means of a short bolt and nné 2, 
passed through the Ing and the end of the 
key, the latter is held in place, embracing the 
shank of the standard and preventing that 
part. from working out of its position in the 
soeket, 

The means fer varying the inclination of 
the table consists of a wedve-shaped slide- 
bloek a, under one end of caeh of the eross- 
timbers f, that carries the socket-irons e of 
the standards, and a fixed ineline n on the 
nuderside of the timberdircetly over theslide- 
block, the inclined faces of the two parts being 
in working position to produce vertieal move- 
mentof that end of the eross-timber from the 
longitudinal movement of the slide-block. 
AH the slide-blocks are connected by a long 
rod p, running along the side of the stationary 
frame, for setting them simultaneously and 
with an equal throw, the outer end of the rod 
being serew-threaded and fitted to a threaded 
nut or sleeve 7, with a hand-wheel s for turn- 
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ing it. The ends of the movable cross-tim- 
bers that are raised and lowered by the wedges 
above deseribed are detached from the lon- 
gitudinal bed-timbers in which they rest, but 
are confined against lateral movement by 
angle-irons ¢, bolted to the stationary timbers 
on each side of the movable timber. The 
construetion will be elearly understood from 
Fig. 2 of the drawings. 

In situations where it may be desired to 
return different portions of the tailings to the 
higher side of the table for a seeond running 
through the table a rotary cylindrieal elevator 
ean be eonnected with the main shaft of the 
vibrating mechanism, as illustrated in Figs. 
1 and 2, the connection being eonveniently 
made by a counter-shaft y’, driven from the 
main shaft v by belt and pulleys a’ and eon- 
neeted to the shaft w’ of the elevator by a 
belt and pulleys 2’, as illustrated in Fig.1. A 
pipe 1, leading from the elevator to the feed. 
ing-in trongh, eonduets the material over the 
table and delivers it for a second distribntion 
on the table-surfaee. The construetion of 
this elevating means is not described or shown 
in detail by us, forthe reason that it contains 
no specially novel features. 

TIaving thus fully deseribed our invention, 
what we claim as new therein, and desire to 
secure by Letters Patent, is— 

1. A laterally-inelined, vibrating ore-eon- 
centrating table having its surface divided 
by riffles extending longitudinally thereof, 
and in the general direction of the vibratory 
movement, the riffles at the liigh end of the 
table being arranged uniformly elose together 
for ashortdistanee, the remaining ritfies upon 
the table being arranged uniformly compara- 
tively far apart, and intermediate riffles ar- 
ranged to extend from a line extending di- 
agonally across the surface of the table, over 
the portion thereof containing the widely-ar- 
ranged riffles, substantially as deseribed. 

2. Inan ore-concentrating table, the combi- 
nation with a transversely-inclined table-snr- 
faee having a vibratory motion in the general 
direetion of the length of the table, of a plu- 
rality of parallel Jongitudinally-set rifles, va- 
riably spaced in a transverse direction, pro- 
ducing a closely-set uniformly-spaced section 
in the vieinity of the feeding-on side of the 
table, and an openly-set, uniformly - spaced 
seetion below, and intermediate, nniformly- 
spaced rifles arranged in stepped position 
from a line extending diagonally across the 
table between the openly-set riffles and par- 
allel with the principal riftles below said 
closely-set section. 

3. A transversely-inclined ore-concentrat- 
ing table having a riffled surface, a gronp of 
rifles being set close together at the high side 
of the table while the remainder of the table 
is covered with rifiles set far apart, interme- 
diate rifles arranged to extend diagonally of 
the table, so that the widely-spaced riffles pro- 
ject between every other pair of diagonally- 
arranged riifles, substantially as described. 
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4. The combination with an inclined ore 
vibrating concentrating-table, and a station- 
nry bed, ef a spring-standard having wedge- 


shaped heads and socket-irons having flanges’ 


for securing them to the table and the bed 
respectively, said socket-irons having wedge- 
shaped sockets adapted to receive the heads 
of the standards, keys for securing the stand- 
ards therein and means for detachably fasten- 
ing the keys. 

5. The combination with a vibratmg ore- 
concentrating table, of the stationary bed- 
timbers, the movable cross-timber f, socket- 
irons de secured therein, spring-standards J 
having their ends fixed in the lower ends of 
the sockets on the stationary frame but being 
free to vibrate in said sockets above that 
point, inclines » on the movable timbers, 
wedge-shaped slide-blocks 7 set in operative 
position thereto, and the rod p, threaded nut 
and hand-wheel as a means for moving and 
setting the slide-blocks, the sockets holding 
the standards against endwise movement. 

6. In an ore-concentrating table the coin- 
bination, with a transversely-inclined table- 
surface having a vibratory motion in the gen- 
eral direction of the length of the table, of a 
plurality of longitudinally-set riffles 2, vari- 
ably spaced in a transverse direction produc- 
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ing a closely-set section in the vicinity of the 
feeding-on side of the table and an openly- 
set section below, and intermediate riffles 
arranged in stepped position between the 
openly-set rifiies and parallel with them. 

7. The combination with an inclined ore 
vibrating concentrating-table, and a station- 
ary bed of spring-standards for supporting 
the table on said bed, sockets upon the table 
for receiving the upper ends of the stand- 
ards, and comparatively deep sockets formed 
on the stationary bed, the lower ends of the 
spring-standards being thus secured ata suit- 
able distance below the table in the bottom 
of said sockets and vibrating in the upper 
parts thereof, the table being thus supported 
at no great distance from the bed, enlarged 
retaining-heads on the lower ends of said 
standards, and means in the said sockets for 
engaging and holding thesaid enlarged heads 
in place, substantially as deseribed. 

In testimony whereof we have hereunto set 
our hands to the foregoing specification. 


EDWARD B. ROGERS. [ass 

FREDRICK P. HANSON,  [L.5. 
Witnesses: 

EDWARD E. OSBORN, 

M. REGNER. 
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Patented September 8, 1903. 


[iNIrED STATES PATENT OFFIceE, 


RICHARD T. SCHRAUBSTADTER, OF ST LOUIS, MISSOURI, ASSIGNOR TO 
FREDERIC W. RITTER, JR., OF WASHINGTON, DISTRICT OF COLUMBIA. 


CONCENTRATOR-TABLE. 


SPECIFICATION forming part of Letters Patent No. 738,493, dated September 8, 1903. 
Anplioation filed July 6,1901. Serial No. 67,210. (No model.) 


Lo al@ whom it may concern: 

Be it known that I, Ricuarp T. SCHRAUB- 
STADTER, a citizenof the United States, resid- 
ing at St. Louis, in the Stateof Missouri, have 
invented eertain new and useful Inprove- 
ments in Coneentrator-Tables; aad I hereby 
declare the following to be a full, clear, and 
exaet description of the same, reference be- 
ing had to the accompanying drawings, in 
which— 

Iigure 1 is a perspective view of a concen- 
trator-table embodying ny invention, the feed 
end being in the foreground. Tigs. 2 and 3 
are transverse sections thereof, taken on the 
lines22and 33, Fig.1. Fig. tisa vertical see- 
tion on the line + 4, Fig. 1, the riffles omitted. 
Fig. 5 is a side elevation of the coneentrator- 
table, showing means for reciprocating the 
same. 

Like symbols refer to like parts wherever 
they oeeur. 

My invention relates generally to tiat 
class of ore-eencentrators wherein the matrix 
and values are separated by gravity and wa- 
ter, but more particularly to that class which 
is laterally inclined and to which an endwise 
vibratory motion is imparted by suitable 
mechanism and with which a flow of water is 
employed to carry off the gangue or hghter 
miterial at the lower edge of the table, while 
the values are directed lengthwise of the ta- 
ble and delivered at the tail thereof. In this 
class of concentrators, as is well understood 
by those skilled in the art, the lateral inclina- 
tion of the table determines the capacity as 
well as the range of sizes of the muterial ca- 
pable of treatment by the concentrator, the 
steeper the inclination the greater the capac- 
ity, the less the inclination the grenter the 
saving of fine values. Coneentrator-tables, 
therefore, as heretofore constructed may be 
suid tohave been of acompromise character— 
that is to say, the table proper has been in 
the nature of a plane surface setat an inclina- 
tion to obtain the desired capacity and hay- 
ing its surface broken at internals by rifiles 
tovheck the flow of the waterand intereept the 
valnes and direct the same to the tail of the 
table. To inerease the range and efficiency 
of such eoneentrators, the rifles have been 
variously arranged——as, for instance, diago- 


nally, longitudinally of different lengths, in- 
creasing gradually toward the tail and dis- 
charge edge of the table, ane slso longitudi- 
nally and eurved at one or both ends, all of 
which while somewhat inercasing the eapae- 
ity of the table residt in the utilization of 
but.a limited portion of the table-surface and 
a more or Jess imperfect separation of values. 

The object of my present invention is to 
increase the capacity of the eoneentrator-ta- 
ble, utilize the greater part of its surface, ef- 
feet a cleaner separation of values from the 
matrix, and to dispense with the previous use 
of jigs or sereens. 

To this end the main feature of my inven- 
tion consists in a concentrator-table having a 
““warped” surface or approximation thereto, 
whereby the lateral inclination or slope is 
rendered variable from head to tail or from 
the feed to the diseharge end of the table and 
whereby an inercased range of sizes of the ma- 
terial to be treaied is rendered possible, and, 
second, in a horizontal arrangement of rifles 
with relation to said warped surfaee of the 
table, whereby said riffles being at right angles 
to the trajectory of the flow saving of the fine 
values is insured. 

There are other minor features of inven- 
tion, allas will hereinafter more fully appear. 

I will now proceed to describe my inven- 
tion more fully, so that others skilled in the 
art towhich it appertains may apply thesame. 

In the drawings, 1 indicates the surface of 
a concentrator-table embodying my inven- 
tion, 1* the head, and 1” the tail or discharge 
end for values. 

The Jateral edges 2 and 3 of the table liein 
different planes and are not parallel, while 
the head and tail edges 1° and 1° lie in the 
plane of the surface of the table and parallel 
toae mmon plane, which results in relatively 
elevating the corner w (the feed-corner) with 
relation to the corner y (upper tail-corner) 
and giving to the surface 1 of the table the 
form of a ‘Shyperbolie paraboloid,” which is 
the preferred furm of my warped table. 

4 4 indieate viffles which are applied to the 
table at intervals on lines formed by the in- 
tersection ofhorizontal planes with the warped 
surface 1 of the table, which eauses said rifiles 
to assume the ferm of parabolas, with their 
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curvatures snbstantially normal or at right 
angles to the direction of flow of the material 
operated upon, which effeets a more perfect 
separation of the valnes from the matrix or 
gangue us well as adding to the durability or 
life of the table. 

The surface of the table will preferably be 
covered with linoleum, and the riffles 4, which 
may be of wood or other snitable material, 
will, owing to the warp of the table, be made 
to taper toward the tail of the table and 
preferably terminate-along a parabola. ‘The 
table may also be mounted in any suitable 
manner and vibrated by any preferred mech- 
anism—as, for instance, the table may be sup- 
ported or suspended by adjustable links or 
rest upon rollers a (see Vig. 5) and recipro- 
cated by means of a power-driven cam-wheel 
Aanda rod and return-spring b B, the for- 
mer being changeable and the latter adjust- 
able by neans of the nute or otherwise to vary 
the length and time of the movement of the 
tabie. 

The operation of the table is in geneval the 
same as tables of like class—that is to say, 
the table being given a longitudinal vibratory 
motion, preferably witha quick forward and 
slow return movement, and a flow of water 
provided for, the material to be treated is fed 
on the table at its upper: corner, near the 
head, and is carfied downward by the flow 
and moved toward the tail of the table by the 
vibratory motion thereof, so as to assume a 
more or less diagonal travel from the head to 
the tail of the table, extending for at least 
three-fourths of the length ofthe table. Dur- 
ing the travel of the material diagonally 
across the table the direction of the flow will 
be at substantially right angles to the riffles, 
and the values will be deposited in the runs 
formed by the riffles and will move the 
length of the table under the impulse of vi- 
bration, being discharged at the tail thereof, 
while the gangue will be carried down and 
ever the lower lateral edge of the table for 
the greater part of its length. The riftles 
may terminate along a parabola, which is 
practically a line of equal fall or grade. The 
lower edge of this parabola will be normal 
to the edge of the tahle. Hence the headings 
can be hetter removed or separated from the 
middlings which adjoin them as compared to 
plain surfaces, where the produets proceed 
along an acute angle to the edge, as in pre- 
yiouseonstrnetions. Owing tothe paraboloid 
form of the table and the parabolas formed 
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by the riffles, I am enabled to utilize at least 
three-fonrths of the table-surface, which re- 
sults in a better distribution of the material, 
less crowding thereof at the feed, a more per- 
fect separation, and greater capacity. 

While I have shown and deseribed a hyper- 
bélie paraboloid as the preferred surface, it 
will be evident that other warped surface 
may be employed withont departing from the 
spirit of my invention, which includes, broad- 
ly, the utilization of a warped surface or ap- 
proximations thereto for-concentrator-tables 
either with or without riffles. 

Wherever in the foregoing specification 
and the following claims the term ‘‘ warped 
surface” is used the same is to be taken as 
meaning any surface which may be gener- 
ated by a right line moving so that no two of 
its consecutive positions shall be in the same 
plane. 

Therefore, baving thus described my in- 
vention, what I claim, and desire to secure 
by Letters Patent, is— 

1. A concentrator-table having a “‘warped ” 
surface and means for reciprocating said 
table, substantially as and for the purposes 
specified. 

2. A concentrator-table having a “warped ” 
surface provided with rifles and means for 
reciproeating said table, substantially as and 
for the purposes specified. 

3. Aconcentrator-table having a “warped ” 
surface and provided with riffles arranged on 
lines formed by the intersection of horizontal 
planes with the warped surface of the table 
and means for reciprocating said table, sub- 
stantially as and for the purposes specified. 

4, A concentrator-table having a concen- 
trating-surface in the form of a hyperbolic 
paraboloid, and means for reciprocating said 
table, substantially as and for the purposes 
specified. 

5. A coneentrator-table having a concen- 
trating-surface inthe form of a hyperbolic 


paraboloid, provided with riffles which have. 


the form of parabolas, and means for reeip- 
rocating said table, substantially as and for 
the purposes specified. 

In testimony whereof I affix my signature, 
in presence of two witnesses, this 1st day of 
dah, oul, 


RICHARD T. SCHRAUBSTADTER. 


Witnesses: 
JosEPH H, ZUMBALEN, 
W. E. FISSE. 
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Corrections in Letters Patent No. 738,493. 


Tt is hereby certified that in Letters Patent No. 738,493, granted September 8, 1903, 
upon the application of Richard T. Schraubstadter, of St. Louis, Missouri, for an 
improvement in ‘‘Concentrator-Tables,” errors appear in the printed specification 
requiring correction, as follows: On page 1, line 46, the word “internals” should read 
intervals; same page, line 52,a comma sbould be inserted after the word ‘‘longitud- 
inally,” aud the comma after the word “lengths” should be stricken out. Page 2, 
line 50, the period after the word “table” should be stricken out and a comma 
inserted, and the following word “Hence” should begin with a small “h,” thus mak- 
ing a continuous sentence; aud that the said Letters Patent should be read with these 
corrections therein that the same may conform tu the record of the case in the Patent 
Office. 

Signed and sealed this 27th day ef October, A. D., 1903. 

(SEAL. ] F. I. ALLEN, 


Commissioner of Patents. 


COMPLAINANTS’ EXHIBIT No. 24 
Dodd Patent No. 716,205 
ALMON £. HART, Special Examiner 
No. 716.205. Patented Dec. 16, 1902. 
W. G. DODD. 
ORE CONCENTRATING TABLE. 
Application filed July 25, 1902.) 
(No Model.) 2 Sheets—Sheet 1. 
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No. 716,205. Patented Dec. I6, 1902. 
W. G. DOOD. 
ORE CONCENTRATING TABLE. 
(Application filed July 25, 1902.) 
(No Model.) ~ &3Sheets—Sheet 2. 
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UNITED STATES PATENT OFFICE. 


WILLIS G. 


DODD, OF SAN FRANCISCO, CALIFORNIA. 


ORE-CONGENTRATING TABLE. 


SPECIFICATION forming part of Letters Patent No. 716,205, dated December 16, 1902, 
Application filed July 25,1902. Serial No. 116,944. (No model.) 


To ald whonr it metry concern: 

Beit known that!, WILLis G. DoDD, a citi- 
zen of the United States, residing in the city 
and county of San Francisco, State of Cali- 
fornia, have invented certain new and useful 
Improv ements in Ore-Concentrating Tables; 
and I do hereby declare the following to bea 
full, clear, and exact description of the sime. 

The present invention relates to concen- 
trating-tables, and more particularly to that 
class of coneentrating - tables known as 
“*transverseby-inclined reciprocating concen- 
trating-tables,” the working surfaces of which 
are provided with a series of longitudinal de- 
flecting slats or riffles which discharge the 
mineral they collect upon a smooth or unrif- 
fled portion of the table for final washing and 
separation by subjecting the material fed 
thereon to the action of a flow of clear -vater, 
the invention pertaining more particularly 
to the manner of arranging and applying the 
deflecting slats or riffles to the working sur- 
faces of such tables, together with other de- 
tails hereinafter explained. 

The object of my improveluent is, first, to 
increase the capacity of such concentrating- 
tables without enlarging the working surface 
thereof, and, secondly, to increase their effi- 
cieney by producing less of the mixed prod- 
net,termed ‘ middlings,” which requires sub- 
sequent treatment. Tattain these objects by 
the manner of riffing the tables iliustrated 
in the accompanying drawiugs, wherein— 

Kignre 1 is a top plan view of the concen- 
trator. Vig. 2is an enlarged top plan view 
of the table detuehed from its fraine; and 
lig, 3 is a cross-sectional end view in eleva- 
tion, taken on line.r.r, Fig. 1, of the drawings. 

Various United states Letters Patent have 
been granted for concentrating-tables having 
rifles arranged on the working face thereof 
for the separation of the valuable particles 
as the pulp is treated thereon. Perhaps the 
prior art imay be said to be substantially de- 
lined by United States Letters Patent No. 

247,029, granted Garvin, September 27, 1581; 
United Scates Letters Patent No. 258,879, 
granted Blatehly ef al., June 6, 13882; United 
States Letters Patent No. 555,36z, granted 
Lampert, January 29, 1895, and United States 
Letters Patent No. 590,175, granted Wilfley, 


: 


= ese neiniat 28, 1897. Many other United 
States Letters Patent have issued disclosing 
-arious improvements in connection with 
these concentrators; but the foregoing will 
sutiice to illustrate ore-concentrating tables 
provided with separating-rifiles ar ranged to 
separate, collect, and discharge the valuable 
particles from the pulp fed or ‘delivered onto 
the working face of the tables. The Wilfley 
Letters Patent, No. 590,675, may be said to 
constitute one of the latest types of such form 
of table—that is, a concentrating-table hav- 
ing longitudinal ‘riflles which guide the mate- 
rial for separation. This table combines the 
advantageous features of the prior tables and 
elitpinates supposed defects. It utilizes the 
arrangement of rifiles of the Lampert patent, 
No. 533,362—that is, arranges the riffles to 
extend from the head of the table, feeding 
the pulp thereto at substantially right angles 
to the rifiles, and imparts to the table a jolt- 
ing movement in the direction of the line of 
rifles. To the riffies is given the advancing 
terminal feature of the Garvin patent, No. 
247,629, and the plain or unriffied portion of 
the table set forth in the Blatehly eé al. pat- 
ent, No, 258,879, and disclosed to a limited 
extent at the ter minal of the rifles of the said 
Lampert patent. In the said Lampert and 
the said Wilfley patents the lougitndinal rif- 
fles extend from the head of the table, are 
arranged diagonally across the working face 
thereof, terminate at a plain or unrifiled por- 
tion, and the jolting movement of the table 
is in the line of riffles. The riffles of the 
Wilfley table extend onto the plain or nnrif- 
fled portion with advancing terminals, while 
the Lampert riflles terminate in the same 
line. This extension or advancing terminals 
of the Wilfley riffles give riffles of increasing 
length, each extending from the head of the 
table a distance beyond its preceding riffle 
onto the plain or unrilffed portion of the ta- 
ble. ‘This arrangement of ‘the riffles allows 
of the material assuming a natural diagonal 
line of movement over the smooth surface of 
the table and subjects it to repeated wash- 
ings in its passage from riffle to riffle. With 
this form of table the material caught by the 
uppermost*and shortest riffle, consisting of 
mineral and gangue, is discharged upon the 
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smooth or unriffied portion of the table. The 
action of the flowing water, which is fed npen 
the upper edge of the table, separates and 
carries the gangue, which is lighter than the 
inineral, downward to the advanced terminal 
of the next rifile, while the mineral remains 
on the smooth or unriffled portion of the ta- 
ble and, due to the motion given the table, is 
carried forward over the smooth surface to- 
ward the tail of the table, where it is finally 
discharged into a receptacle provided for the 
purpose. Inaetual practice a slight portion 
of the mineral caught by the uppermost and 
shortest riffle will be earried downward with 
the gangue to the advanced terminal of the 
riffle below, mixing with the material eaught 
hy this riffle, whieh is discharged upon the 
smooth surface and is again subjected to the 
separating action of the water, as before, 
washing the gangue downward to the ad- 
vanced terminal of the riffle below, while the 
Mineral continues on its travel over the 
smooth surface to the tail of the table and is 
discharged, this operation successively re- 
peating itself down to the lower riflles on the 
table, leaving an unseparated quantity of 
material termed ‘‘middlings.” Tt is obvious 
that the operation deseribed could not be 
successfully performed should the table be 
given a steep transverse inclination or should 
the flow of water fed upon the upper edge of 
the table be heavier than that sufficient to 
wash the gangue transversely downward with- 
out disturbing the mineral clinging to the 
smooth surface; otherwise the mineral and 
gangue would both be earried transversely 
downward and entangled among the advane- 
ing terminals of the riflles, producing mid- 
dlings only. Thus it will be seen that the 
eapacity of. the table is governed by the deli- 
eate conditions named—z. e., a slight trans- 
verse inclination and a light flow of water 
transversely acress the smooth surface of the 
table. 

My improvement consists in placing the rif- 
fles upon the working face of a transversely- 
inclined eoncentrating-table in sueh a man- 
her that all the mineral colleeted by the riflles 
will be discharged upon and guided by the 
terminals of the riftles along the line of its 
nataral path of travel over the table, due to 
the forees acting upon it, caused by giving 
the tablea greater Lransverse inclination than 
ean be employed in concentrating-tables of 
this class as usnally constructed when a 
transverse flow of water is used snfficient to 
nove the mineral dewnward across thesmooth 
or unrufiied portion of the working face of 
the table. The forces acting upon and gov- 
erniug the mineral in its travel over the table 
under the conditions named are inversely the 
same as those acting npen a projectile dis- 
eharged from a gun, the constant flow of wa- 
ter acting as gravity and the impulse given 
the table acting as the projecting force. 
These forces being known, the same formula 
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may be applied to determine the trajectory 
or path of the mineral over the table as is 
employed to determine the trajectory of a 
projectile, and when this is done the natural 
trajectory or path of tho mineral over the ta- 
ble will be found to follow a enrve approxi- 
mating au inverted parabela. 

By refering to Fig. 1, which isa plan view 
of a transversely-inclined reciprocating con- 
centrating-table provided with means for ad- 
justing the transverse inclination as required 
and fitted with my improved form of riffling, 
the area inclesed by the letter A is the work- 
ing face of the table, usually covered with 
linoleum. ‘The area inclosed by the letter {> 
is that portion of the table covered or fitted 
with ny improvement, consisting of a series 
of mineral-collecting riffles. These are nsu- 
ally tapering strips of wood, and they extend 
longitudinally from the overflow-riffie C to- 
ward the foot A’ of the table, the terminals 
of these rifles advaneing to the curved line 
or path D approximating an inverted pa- 
rabola. The area represented by letter {3 
is that portion of the table which forms a 
smooth ronway or trough, whieh is utilized 
for the cleaning and conveying of the miueral 
lo its discharge-point at the foot of the table. 
The stationary water pipe or distributer C’ is 
suitably supperted above the table. Fromm 
this pipe clear water through snitably-con- 
trolled openings or jets is delivered to the ta- 
ble a short distance from the terminals or dis- 
charge ends of the rifles. The feed-box D’ 
is located near the head of the table, at its 
upper edge, which delivers the pulp or mate- 
rial to be concentrated upon the table above 
the riffies. <A sluice or launder E connects 
the feed-box with any'suitable device for 
erushing the material. Any suitable mech- 
anism for imparting a variable longitudinal 
reciprocating motion to the table may be em- 
ployed, that illustrated in the drawings being 
a simple and well-known form. 

The operation is as follows: The table is 
placed upon its frame or base E’ with suffi- 
cient elevation to give a longitudinal inclina- 
tion toward the head F. The table is then 
given a transverse inclination sufficient to 
cause the pnlp to flow rapidly and smoothly 
downward over the riffles. Power being ap- 
plied to the driving mechanism a longitudi- 
nal reciprocating motion is then imparted to 
the table, which motion has a tendency to 
carry the material fed upon the table forward 
toward the foot .\’. Pulp, consisting of a 
mixture of water, gangue, and mineral, is now 
introduced by means of a sluice into the feed- 
box D’, from which it is delivered onto the 
table above the riffles and flows trausversely 
downward over the sume. ‘he mineral con- 
tained in the pulp being heavier than the 
gangzue settles between the riflles and is 
caught by them. «A Inrge portien of the 
stimy water intreduced with the pulp in pass- 
ing transversely dewuward over the table 
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washes over the overflow-riffle C. Should 
this water earry in suspension any of the fine 
particles of mineral, the same will be con- 
dueted into a sluice provided for the purpose 
of conveying it toa settling-tank, thns recov- 
ering the fine particles of suspended mineral 
that would otherwise be lost. The gangue or 
worthless portion of the pulp continues on 
its course, flows over the lower side of the 
table, and is permitted to escape. The min- 
eral which has been caught by the rifiles is 
carried, due to the motion imparted to the 
table, longitudinally forward along the rifiies 
and is discharged with more or less gangue 
into the smooth runway or trough, where it 
is subjected to the action of a flow of clear 
water delivered upon the table from the wa- 
ter pipe or distributer C’, The action of the 
water upon the material discharged by the 
riffles and the cleaning and separation cf the 
mineral in its travel through the runway or 
trough ta its point of discharge will he more 
fnlly understood by referring to Fig. 2 of the 
drawings, which is an enlarged plan view of 
the table and that portion upon which the 
operation is performed. As soon as the ina- 
terial—a mixture of mineral and gangue— 
which has been collected by the first riffle is 
dischaeged npon the smooth portion of the 
table it comes in contact with the flow of wa- 
ter delivered from the pipe C’ and is carried 
down and mixed with the discharge of the 
riffle below. This mixture in turn is carried 
down and mixed with the discharge of the 
next riffle below, this operation successively 
repeating itself until a point—say y—in 
the path of the mirera! has been reached 
where the trajecto:y begins to flatten. At 
this point the downward speed of travel is 
diminished and the mass of collected mate- 
rial begins to come under greater control of 
the motion imparted to the table, which agi- 
tates the material, consisting of mineral and 
gangue, causing the mineral to settle and the 
gangne to rise to the top and be carried off 
by the overflow of the clear water. ‘Phe mass 
of clean mineral is gradually carried down 
the curve in the form of a band I’, due to the 
motion of the table on one side and by the 
flow of the water on the other side, holding 
it togetuer, thus forming a heavy band or 
riffle of traveling mineral, into which the lower 
riffles cannot discharge the lighter particles 
of gangue. It will, however, assimilate or 
take up any mineral that the rifflles may have 
collected and discharged on its path. When 
the band of mineral thas reached the termi- 
nal of the last riffle; the fringe of yangue G 
at the lower edge of the table, nixed with 
small particles of mineral, is sliced off by 
using the hinged pointer G’, andthe middlings 
thus obtained are discharged into the hopper 
H, from whence they are taken and returned 
to the table by means of any suitable device 
to be again treated. The mineral continues 


3 


on and is discharged from the table over the 
apron H’ into any suitable receptacle pro- 
vided for the purpose. 

The longitudinal inclination given the ta- 
ble is an important factor, as it gives aslight 
diagonal direction to the flow of water at the 
head of the table, which tends to retard the 
lighter gangue from being discharged by the 
riffles, but ‘does not interfere with the dis- 
charge of the mineral which the riffles may 
collect. 

This method of riffling enables the upper 
riffles to be used for the purpose of roughly 
collecting the miueral in mass and the lower 
riffles for euiding, cleaning, and separating 
it from the gangue, performing these two op- 
erations while the mineral is traveling over 
the table on a natura! trajectory, due to the 
forces acting upon it, forming a curved line 
approximating an inverted parabola. 

It is obvious that the described treatment 
of mineral in mass on a table of this type is 
much more rapid than with the ordinary meth- 
od employed, and the middlings produced are 
reduced toa minimum. The means herein 
described of treating mineral on a table of 
this class by the use of a series of longitudi- 
nal riffles having advancing terminals t termi- 
nating in a curvod line approximating an in- 
verted parabola is believed to be new. The 
inclination of the table is controlled by means 
of the adjusting devices H*?, which work 
against frame E’, The flow of the pulp is in- 
dicated by arrow 3 and that of the separated 
material by arrows 4, the middling being des- 
ignated by arrows 5. 

Having thus described the invention, what 
is claimed as new, and desired to be protected 
by Letters Patent, is— 

1. A transversely-inclined concentrating- 
table having a movement whose tendency is 
to carry the material fed thereon lougitudi- 
nally forward toward the tail or foot of the 
table, said table being provided with a num- 
ber of longitudinal rifles, the terminals of 
said riffles successively advancing and termi- 
nating upon the surface of the table in a 
curve-line approximating an inverted parab- 
ola so as to permit of a band of discharge, 
leaving a smooth surface onto which the ma- 
terial collected by the rifles is discharged, 
washed and cleaned by being subjected to the 
action of clear water, and means whereby wa- 
ter is admitted onto the table for washing the 
material delivered onto the unrifiled portion 
thereof. 

z. A concentrating-table provided with 
meaus for imparting thereto a longitudinal 
and a transverse inclination, the working sur- 
face of said table being provided witha num- 
ber of rifiles extending longitudinally from 
an overflow-rifile toward its fool, the termi- 
nals of said rifles snccessively advancing aud 
terminating upon the surface of the table in 
acurve-line, approximating an inverted pa- 
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rabola, a smooth or unriffled surface to the ] ing the material delivered onto the unrifiled 
table onto which the material collected by | portion thereof. 10 
tne riffle is cleaned and separated by being In witness whereof I have hereunto set my 
subjected to the action of clear water, means | hand. 


for imparting a reciprocating motion to the WILLIS G. DODD. 
table, devices for giving thereto a longitadi- Witnesses: 
naland alateral inclination,and means where- HARRY J. LASK, 


by water is admitted onto the table for wash- WALTER F. VANE. 
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To all whom it may concern: 

Be it known that I, Joun Rvepy, a citizen 
of the United States ‘of Ameriea, residing at 
Denver, in the county of Arapahoe and State 
of Colorado, have invented certain new and 
useful Improvements in Concentrators; and 
Ido deelare the following to be a full, clear, 
and exact description of “the invention, such 
as will enable others skilied in the art to which | 
it appertains to make and use the same, ref- 
erenee being had to the accompanying draw- 
ings, and to the figures of reference marked 


i 
1 
‘ 


Serial No. 120701. ‘No model.) 
Daas and arrangement of the riffles 
secured to the edges of the pans or shelves. 

The same reference eharaeters indieate the 
same parts in all the views. 

Let the numeral] 5 designate the foundation 
of the machine, and 6 the shed or frame mount- 
ed thereon. In this frame are mounted the 
grooved sheaves Tand 8 (See Fig. 2.) The 
sheave 7 i is mounted in a vertically- -adjustable 
bearing 7*. Resting on these sheaves 7 and 


_ 8 are the pans or shelves 9, consisting of a se- 


thereon, which form a part of this specitica- | 


tion. 

My invention relates to improvements in 
coneentrators, and more particularly to a ma- 
chine in which the gangue isseparated from the 
mineral values by a washing and panning op- 
eration. Its objeet is to produce a concentra- 
tor of the class deseribed by means of whieh 
practically all of the mineral values may be 
separated from the ore, which may be readily 
adjusted to produce the most effective results 
for any given grade of ore under treatment, 


which may be readily assembled for opera- | 
tion, which is Hght in weight and economieal | 


in use. 

To this end the invention consists of a se- 
ries of concentrating- pans forming a table 
which is centrally mounted on a reeiproeating 
rock shaft or bearing, is provided with ad- 
justable means for tilting said table, and is 
also provided with detachable rites for regu- 
lating the overflow cr escape of the material 
from one pan or shelf to another. 

Having briefly outlined my improvenient, 
1 will proceed to deseribe the same in detail, 
referenee bemg made to the accompanying 
drawings, in whieh is illustrated an embodi- 
ment thereof. 

In the drawings, Figure 1 is a top or plan 
view of a concentrator constructed according 
tomy invention. Fig. 2 isa longitudinal sec- 
tion of the same, taken on the line iz 7, Fig. 
1. Fig. 3 is a cross-section taken on the line 
yy of Fig. 2. Fig. 4 is a detail view of the 
adjustable erank and the connection employed 
for giving the oseillating or rocking motion 
to the pans or shelves of the table. Fig. 5 is 
an enlarged detail sectional view showing the 


| mounted the adjustable erank 25. 


‘on the shaft 24, in such am anner 


ries of flat strips or pieces, forming a trans- 
versely-stepped table mounted on cross beams 
or bars 10. Centrally seeured on the ecross- 
bars 10 and extending lengthwise of the ta- 
ble is the roek-shaft11. This rock-shaft rests 
in the grvoves of the sheaves 7 and 8 and is 
made to reciprocate on said sheaves. Its rear 
end, whieh projeets beyond the frame 10, is 
provided with a spiral spring 12, whieh sur- 
rounds the shaft and rests between : arigid up- 
right part 13 and a hand-wheél 14, threaded 
on the end of the said shaft. At the opposite 
or forward end of the machine is arranged 
the power-shaft 15, provided with the trans- 
mitting-pulley 16 and a crank 17. Extend- 
ing from the erank 17 is a connecting rod or 
link 18, the inner end of which is pivoted to 
a vertical lever 19. This lever is fuler “nmed, 
as shown at 19°, on the frame 6, and fh upper 
end is bifureated to straddle the reeiproeating 
reek-shatt 11. Just in front of this pivoted 
lever 19 is mounted a collar or stop 20, whieh 
is rigidly secured on the shaft Li. 

Mounted on the power-shaft 15 is a second 
pulley 21, which is conneeted with a pulley 23 
by a belt 22. This pulley 23 is mounted be- 
low and near the longitudinal center of the 
table 10 on a shaft 24, upon whieh is also 
(See Figs. 
2and 3.) This erank is shown in detail in 
Fig. 4 snd consists of a short erank-arm 25°, 
which is secured to a disk or wheel 25%, fast 
as to per- 
mit the free end of the arm 25° to be readily 
swung to and from the center of the disk 6, 
reenlating the stroke of the crank. This 
crank-arm is pivotally mounted on the wheel 
or disk, and when in use its mner extremity 
is locked on the disk. ‘To adjust it, the crank 
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is loosened where it is- attached to the disk 
and swung in one direction or the other, ac- 
cording as it is necessary to increase or di- 
minish its stroke, after wlitch it is locked on 
the disk and is ready for operation. To con- 
nect this crank 25 to the longitudinal edge of 
the table, | have provided a connecting-rod 26, 
having a turnbuckle 27, which is swiveled ona 
pin 28, as shown inthe drawings. Arranged 
above the edge of the table with which the 
aforesaid crank is connected are the feed and 
wash water troughs or launders 29 and 30. 
The launder 30 is provided with a series of 
projections 30° to prevent the ore in the pulp 
which is fed to the launder from caking or 
packing. The pulp whieh is fed to this laun- 
der is obliged to pass aronnd these projections 
30° on its way to the openihgs 30°, through 
which it falls, tou spreading-board 30°, whence 
it is carried by its own gravity and the rock- 
ing motion of the table to the concentrating 
pans or shelves 9. At the free or outer edge 
of each pan or shelf is secured a detachable 
rife 31. These riffles are placed in an inclined 
position, as shown in detail in Fig. 5, form- 
ing a V-shaped recess A for retaining the min- 
eral particles while the gangue is being thrown 
over the rifles by the rocking action of the 
table. <A valve-controlled pipe 35 is mounted 
above the feed-launder 30 for supplying the 
necessary water to form, with the ore, a pulp 
of suitable consistency, while above the laun- 
der 29 is supported a perforated pipe 36 for 
supplying the table with the necessary wash- 
water, which is first discharged into the last- 
nained launder. 

It will be observed from an inspection of 
Figs. 1 and 8 of the drawings that the pans or 
shelves 9 are widest at the center of the table 
and gradually diminish in width toward its 
outer edges in both directions. The reasons 
of this constrnetion is that when the table is 
subjected to a transverse rocking action with 
the shaft 11, which is located directly helow 
the longitudinal center of the table, the mo- 
tion is less on a hne extending through the 
table’s longitudinal center and increases to- 
ward the outer edges of the table in both di- 
rections from said line. Hence in order that 
the imaterial in the longitudinal pans at the 
center of the table may have the necessary 
motion or agitation to separate the pulver- 
ized-ore particles from each other and allow 


the mineral values to settle the pans are given | 


greater width, whereby the material. though 
having a slower movement, hasa greater scope 
of travel on the wider pans than the pans far- 


ther from the center or the narrower pans, | 


whereby the panning motion becomes equal 
or approximately equal in all of the pans. 
In operation, the parts being assembled as 
above described, the sheave 7 is adjusted so as 
to slightly raise the table at this point, where- 
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2) being lowest. In this manner the pans are 
usually raised to keep them free from water, 
or nearly so, at their rear end or left-hand ex- 
tremity, referring to Figs. 1 and 2, while the 
greatest depth of water is found in the for- 
ward end of the pans. The pulp containing 
the pulverized ore to be treated passes from 
the launder 30 to the pans 9, where it is car- 
ried snecessively from one pan to its adjoin- 
ing pan hy virtue of the rocking or oscillating 
motion to which the table is subjected during 
the rotation of the shaft 24 by the crank 25 
and its connections. The heavier particles or 
mineral values of the pulp are retained by the 
riffles 31 and remain in the pans 9 nearer the 
feed edge of the table, while the lighter min- 
eral values in the order of their gravity are 
caught by the pans farther from the feed edge 
of the table. The gangue ts carried over cach 
successive rifle, being deprived of a portion 
of the mineral values in each pan, until it is 
finally discharged from the table into the tail- 
ings-trough 40, having been completely or ap- 
proximately completely impoverished of the 
mineral values originally contained in the 
pulp. The mechanism for rocking the table 
is so adjusted that when the outer extremity 
of the operating-arm 25" is at its lowest point 
the table will occupy a slightly-inclined posi- 
tion, (see Fig. 3,) while when the same ex- 
tremity of the crank is at its upward Hmit of 
movement the table will be considerably in- 
clined, thus throwing the gangne-discharge 
edge of the table relatively lower than the 
feed edge of the table. It will be understood 
that this arrangement facilitates the discharge 
of the gangue over the rifiles of the pans or 
shelves, while there is no tendency to throw 
the material in the opposite direction or to- 
ward the feed edge of the table, since the lat- 
ter is never moved beyond the horizontal in 
that direction. The rocking motion of the 
table is rcgulated to produce this result to the 
end that the discharge from one pan to the 
other is intermittent, as distinguished from 
continuous, whereby each pan becomes in 
itself a complete concentrating device, which 
discharges a portion of: the lighter material 
every time the table is tilted in one direction 
sufficiently for the purpose. As soon as this 
oceurs the discharge is interrupted by the re- 
verse movement of the table. During this 
last-nanied stroke or movement the concen- 
trating function takes place, the gangue ris- 
ing and the concentrates settling preparatory 
to the reverse stroke, which tips otf the top 
or upper stratum of the pan’s contents. Si- 
multancously with the separation of the min- 
eral values from the gangue the concentrates 


! or mineral values caught by the pans are car- 


ried rearwardly in the pans or shelyes by the 
reciprocating motion of the table imparted by 
the lever 19, which is counected with the 


by the latter is longitudinally inclined, its | crank-shaft 15, as heretofore explained. 


head or right-hand extremity (see Figs. 1 and 


it will be seen that by virtne of the mech- 


7° 


75 


80 


85 


go 


95 


100 


105 


115 


125 


= 
Gd 
o 


1o 


WG 


20 


25) LL 


3° 


35 


40 


45 


go 


55 


60 


757,350 


anism above uescribed the table is carried for- 
ward by the movement of the pivoted lever 
19 engaging the rigid collar 20 on the rock- 
shaft 11, the return stroke or travel of the 
table being produced by the recoil of the spiral 
spring 12, which is adjusted to return the ta- 
ble by a sudden impulse, and the next forward 
movenient of the lever 19 engaging the collar 
90 suddeniy overcomes the rearward move- 
ment of the table, whereby the mineral valnes 
resting on the several pans 9 are carried 
gradually to the rear end of the pans up the 
slight ineline of the latter. In this manner 
the concentrates are gradually carried to the 
receiving-trough 34, from which they pass to 
the receptacle 39. 

From the foregoing it will be understood 
that the rocking motion ot the table may be 
regulated by the relative position of the ad- 
justable crank 25, according to the character 
of the material to be treated, while the ad- 
justment of the sheave 7 and the tension -of 
the spiral spring 12 fully contro} the travel of 
the mineral \alues toward the rear of the 

table. 

Waving thus deseribed my invention, what 
I claim is— 

1. A concentrating- table composed of a 
number of longitudinal pans widest at the cen- 
ter of the table and diminishing in width to- 
ward the opposite edges thereof arranged to 
have a transverse intermittent discharge from 
one to the other, the discharge being com- 
pletely interrupted during the rocking stroke 
of the table in one direction, the said pans or 
shelves being provided with riffes projecting 
ahove their discharge edge and shaped to hold 
the concentrates on the pan, and means for 
simultaneously imparting to the table a longi- 
tudinal reciprocation and a rocking or oscil- 
lating movement. 

2. A table for saving mineral values, said ta- 
ble having a series of longitudinal shelves 
widest at the center of the table and diminish- 
ing in width toward the opposite edges there- 
of, giving the table a stepped surface cross- 
wise of its length, the shelves having a trans- 
verse discharge from one to another, and 
means for simultaneously imparting to the ta- 
ble a longitudinal reciprocation and a rocking 
or oscillating motion, the latter being regu- 
lated to make the transverse discharge inter- 
mittent whereby the discharge is completely 
interrupted during the rocking stroke of the 
table in one direction. 

3. A table forsaving mineral values, said ta- 
ble being provided with a sevies of longitudi- 
nally-disposed ccncentrating-pans adapted to 
retain a portion of the material under treat- 
ment, said pans being widest at the central 
portion of the table and diminishing in width 
toward the opposite edges thereof and means 
for simultaneously imparting to the table a 
movement having a tendeney to cause the ma- 
terial to travel thereon from the hed toward 


3 


the tail of the table, and a moveinent causing 
the pans to overflow or discharge intermit- 
tently from one to another in a transverse di- 
rection, whereby the discharge is completely 
interrupted during appreciable intervals. 

4. A table forsaving mineral values, said ta- 


ble having a series of longitudinally-disposed, 


pans arranged to givethe tablea transversely- 
stepped surface, the table being mounted on 
an axis lying in a vertical plane passed longi- 
tudinally through its central portion, the cen- 
tral pans being widest, and the other pans di- 
minishing in width from the center in both 
directions, and means for imparting to the ta- 
ble a longitudinal reciprocation and a rock- 
ing motion at right angles to its longitudinal 
movement, substantially as described. 

5. In a concentrating apparatus, the combi- 
nation with a suitable support, of a concen- 
trating-table provided with a series of longi- 
tudinally-disposed paralle] pans rigidly con- 
nected with the table and giving its surfacea 
transversely - stepped appearance, said pans 
being of varying width to compensate for the 
reduced motion in the vicinity of the table’s 


-axis, a shaft secured to the longitudinal cen 


ter of the table and resting on the support, 
and means for simultaneously imparting to 
the shaft and table a longitudinal re¢iproca- 
tion and a transverse rocking or oscillating 
movement, the arrangement being such as to 
cause the pans to have an intermittent dis- 
charge from one to the other, the discharge 
heing completely interrupted during one 
stroke of the rocking movement. 

6. In a concentrating apparatus, the combi- 
nation with a suitable support, of grooved 
wheels mounted thereon, ashaft engaging said 
wheels, and a concentrating-table having its 
central Jengitudinal portion secured to the 
shaft, said table being composed of a series 
of longitudinal, parallel pans decreasing in 
width from thé central portion of the tablein 
both directions, and means for imparting to 
the shaft and table a longitudinal reeiproca- 
tion and a rocking motion at right angles to 
the reciprocation, substantially as described. 

7. In concentrating apparatus, the combi- 
nation with a suitable support, of grooved pul- 
leys mounted thereon, one of said pulleys be- 
ing vertically adjustable, a shaftengaging said 
pulleys , a concentrating-table mounted on the 
shaft, said table being composed of longitudi- 
nal parallel pans decreasing in width trom the 
central part of the table in both directions, 
and means for simultaneeusly imparting to the 
table a longitudinal reciprocation and a trans- 
verse rocking motion, said means being ar- 
ranged to give the pansan intermittent, trans- 
verse discharge from one to the other. 

8. Ina eoncentrating apparatus. the eombi- 
nation with a suitable support, of a shaft 
mounted to roek and slide longitudinally there- 
on, a coneentrating-table having its central 
longitudinal portion made fast to said shaft, 
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said table being eomposed of a series of lon- 
gitudinal, parallel pans decreasing in width 
from the central part of the table in both di- 
rections, and means for simultaneously im- 
parting to the shaft and table a longitudinal 
reciprocation and a roeking motion, substan- 
tially as described. 

9. The combination witha suitable support, 
of ashaft mounted thereon and having a longi- 
tudinal movement, said shaft being spring-ac- 
tuated in one direction, a lever conneeted with 


the shaft for actuating the table in the oppo- | 


site direction to place the spring under tension, 
and a concentrating-table having its central 
longitndinal portion attached to the shaft, 
said table being composed of a series of paral- 
Jel, longitudinally-disposed pans widest at the 
eenter or in the vicinity of the table’s axis, 
and means for imparting to the table a roek- 
ing movement at right angles to its longitudi- 
nal reciproeation, the rocking means being 
arringed to cause the pans to discharge inter- 
mittently from one to the other, the diseharge 
from one pan to another being completely in- 
terrupted during the rocking stroke of the 
table in one direetion. 

10. The combination with a suitable sup- 
port, of a table movably mounted thereon and 
composed of a series ot parallel longitudinally- 
disposed pans widest at the center of the table, 
means for imparting to the table a longitudi- 
nal reciproeation, an operating-crank, and a 
suitable eonnection between the said crank 
and the table whereby a rocking movement is 
imparted to the table, calculated to eause the 
pans to have an intermittent discharge from 
one to the other, the discharge fromm one pan 
to the other being completely interrupted at 
predetermined intervals. 

11. The combination with a suitable sup- 
port, of a table movably mounted thereon and 
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_ composed of a series of parallel, longitndinally- 
disposed pans widest at the center of the table, 
and means for imparting to the table a trans- 
verse rocking movement whereby the pans 
are made to overflow or diseharge intermit- 
tently from one to another, the diseharge be- 
ing completely interrupted during the roek- 
ing stroke of the table in one directior 

12. In concentrating apparatus, the combi- 
| nation with a suitable support, of, sheaves 
mounted thereon, a shaft engaging said 

sheaves, a spring surrounding the shaft, a 

| hand-wheel threaded on the shaft and bearing 

against oneextremity of the spring, a station- 

ary support through which the shaft passes, a 

_ lever forimparting tothe shaft a longitudinal 

' movement in one direction whereby the spring 

| is placed under tension, the spring imparting 

the movement in the opposite direction, and 

a table mounted on the support and eomposed 

of a series of parallel Jongitudinally-disposed 

pans, said pans being widest at the center of 
the table, means for feeding the material to 
be treated, to the table, means for supplying 
the necessary wash-water to the table, and 
means for imparting to the table a roeking 
movement at right angles to its reciprocating 
movement, whereby the pans*are eaused to 
overflow or discharge intermittently from one 
to another, the discharge or overflow from 
one pan to another being completely inter- 
rupted at regular intervals or during the 
rocking movement of the table in one direc- 
tion, substantially as described. 

In testimony whereof I affix my signature in 
presence of two witnesses. 


JOHN RUEDY. 


Witnesses: 
Dena NELSON, 
A. J. O'BRIEN. 
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UNITED STATES 


Patented June 28, 1904. 


PATENT OFFICE. 


GUSTAVE A. OVERSTROM, OF 
OVERSTROM 
CORPORATION OF MONTANA. 


ANACONDA, MONTANA, ASSIGNOK TO 
CONCENTRATOR COMPANY, OF BUTTE, MONTANA, A 


CONCENTRATING-TABLE. 


SPECIFICATION forming part of Letters Patent No. 763,784, dated June 28, 1904. 


Application filed July19, 1901. 


fo all whom i may concern: 
Beitknownthatl, Gustave A, Overstrom, 
acitizen of the United States, residing at Ana- 


conda. in the county of Deerlodge and State | 


ot Montana, have invented a new and nseful 
Concentrating-Table, of which the following 
is a specification. 

This invention relates to cre-eoneentrating 
tables. 

The object of the invention is to improve the 
construction of econcentrating-tables whereby 
amore ellicient separation of mineral fran the 
siliea, rock, dirt, and the like is effected. + 

The invention consists, substantially, in the 
construction, combination, location, and ar- 
rangement of parts, all as will be more fully 
hereinafter set forth, as shown in the accom- 
panyving drawings, and finally pointed out in 
the appended claims. 

Referring to the accompanying drawings 
and to the various views and .reference-signs 


appearing thereon, Figure } is a plan view of | 


a concentrating-table embodying the princi- 
ples of my invention. Fig. 2 isan edge view, 
taken fron: the tailines-discharge edge or side 
of the table, looking from the bottom of Fie. 
1, the edge flange or riffle being omitted. Fig. 
3 isa longitudinal section on the line 3 3, Fig. 
1, loaking in the direction of the arrows. 
Fig. 4 is an end view looking from the right- 
hand end of Fig. 1. Fig. 5 is an enlarged 
detail view in cross-section, showing the ar- 
rangement of ritte on the upper surface of 
the table. Fig. 6 is a broken view similar to 
Fig. 3, but on a larger scale. Fig. 7 is a view 
in section, taken longitudinally of an ore-con- 
centrating table embodying the principles of 
my invention and showing the form of recip- 
rocating mechanism: therefor. 

The same part is designated by the same 
reference-sign wherever it oceurs throughout 
the several views. 

In the operation cf ore-concentrating plants 
the crushed ore is delivered upon a table to 
which a reciprocatory movement is imparted 
and upon whieli is delivered wash-water, the 
longitudinal reciprocations imparted to said 
tabl. serving to effect the advancement of the 


Sorial No. 68,958. (No model.) 


particles of silica, rock, and mineral along said 
table, and the mineral portion being heaviest 
eravitates to the bottom of the muss. is de- 
posited upon the table, and progressed along 
i said table, while the rock portions, the silicate, 
dirt, and the like are gradually washed away 
from the mineral portion and are discharged 
| over one edge of the table (which elge I will 
hereinafter designate the “‘tailings-discharge” 

edge) alone with the wash-water, while the 
“mineral portion is advanced or progressed over 
the end of the table. In order to prevent the 
mineral from being washed off with the wash- 
| water, it is nsnal to provide rifles upon the 
upper surface of the table, the purpose and 
funetion of which is to form stops to catch 
and hold the mineral portions, while at the 
sane time permitting the hghter silica, roel, 
dirt, and the like to wash over the upper or 
top edges of the rifles. These rifles have 
been arranged in various ways, and rittes of 
various shapes in cross-section have been em- 
ployed for this purpose. 

My present invention relates particularly to 
a construction and arrangement of rites; and 
the special object in view is to insure as com- 
plete a separation of the silica, rock, dirt, and 
the like as possible from the mineral without 
the danger of losing auy of the mineral by the 
same being washed off or away with the wash- 
water whieh carries the silica, rock, &c.. and 
while I have shown and will now describe a 
particular construction and arrangement of 
table I desire it to be understood that my in- 
vention is not limited in this application to a 
table of the specific construction shown, but 
is equally welladapted for use with other types 
and constructions of tables. 

Referring to the accompanying drawings. 
reference-sign A designates the table, which 
isof quadrangular shape - that is, the sides or 
edges thereof are parallel with each other and 
the ends thereof are parallel with each other; 
Lut the sides, as shown, are inclined with re- 
spect to the ends. 

B designates generally the rifles. These 
rifles are arranged in the particular form 
‘ shown, and preferably to extend para lel 
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each other and substantially at right angles to 


the ends and diagonally to the sides or edges | 


of thetable. In practice reciprocatory move- 
ments are imparted to the table substantially 
in the direction of length of the rifiles—that 
is, in a diagonal direction with respect to the 
table. I have shown an illustrative form of 
means for imparting such reciprocatory move- 
ments tothetable. Inthe formof apparatus 
for imparting reciprocatory movements to the 
table shown reference-sign A®* designates a 
shaft to which is eccentrically connected an 
arin B’, carrying a bearing-block C’. A block 
D?is journaled in said bearing-block and a co- 
operating stationary bearing-block E*, so that 
when shaft A* is rotated the end of said arin 
B’ deseribes an orbital movement. The free 
end of said arm B* is connected in suitable 
manner to the table A. The construction and 
arrangement of this reciprocating mechanism 
is more fully described and claimed in my 
pending application, Seria] No. 38,435, tiled 
December 3, 1900. It is obvious that any 
suitable form of reciprocating mechanism may 
beemployed. Such mechanism in the specitic 
details of construction thereof forms no part 
of ny present invention. 

The crushed ore is in practice deposited 
upon the table at the point K. Wash-water 
is supplied along the edge C )) and by reason 
of the component of forces due to the recipro- 
catory movements imparted to the table about 
in the diagonal line from Eto D and the flow 
of wash-water transversely aeross the table 
from the edge C D the ore is progressed to- 
ward the end D F, while at the same time 
the mineral portion settles to the -bottom or 
upon the surface of the table and the lighter 
silica, rock, dirt, or the like is washed over 
the top edges of the ritiles B by the wash- 
water and is discharged along the edge E F, 
the mineral portion being discharged along 
the edge D F. In practice each succeeding 
riffle after the one terminating at the cor- 
ner End on each side thereof is slightly less 
in height above the surface of the table than 
the one immediately preceding it: but adiago- 
nal line parallel with the line H F will cut the 
rifles at points of uniform height. The ob- 
ject of this is to insure an even and nniforin 
spreading out of the ore over the entire sur- 
face of the table, thereby enabling every por- 


tion of the table to perform its proper part of | 
| tions LM of the rifles, and after passing the 


the concentrating-work. Thus, as viewed in 
Fig. 2, (which is an edge view looking from 
the bottom of Fig. 1 toward the edge E F.) 
the ends of the ritlles shown in end view at the 
left-hand side of Fig. 2 are of greater height 
than the riffles shown in end view at the right- 
hand end of said figure, each sneceeding: rif- 
fle being sliehtly lower than the immediately- 
preceding riflle. ‘This is also shown in Fig. 
4, which is a view looking from the right of 
Fig. 1 along the end 1) iF, the rife shown at 
the right of said figure being of greater height 
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than those at the left-hand end of said figure. 
The rifiles, as above specified, extend diago- 
nally with respect to the table. and those 
which terminate alang the end D F extend all 
the way tothe end of the table, and those which 
would otherwise intersect the edge C D termi- 
nate a short distance from said edve, as clearly 
shown in Fig. 1. Eacly rifle, in accordance 
with the principles of my invention, is of de- 
creasing height from the left-hand end thereof 
toward the right-hand end to a point indicated 
at L, Fig. 3, and from thence to a point indi- 
cated at M, Fig. 3, the height of the riffle re- 
mains substantially uniform and slightlyabove 
the top surface of the table, and trom the point 
M to the extreme right-hand end the riffle in- 
ereases in height to the point N, Fig. 3. The 
point L of each riffle is somewhat nearer the 
edge D F than the corresponding point of the 
preceding riffle. Consequently the dotted 
lines H F and J G, Fig. 1, indicate the line of 
the straight parallel surfaces of the riffles be- 
tween the points L M, and which portions of 
the rifHe extend only a very slight distance 
above the top surface of the table. The spe- 
cial purpose of this arrangement is to provide 
means for insuring 2 complete and efficient 
concentration of the mineral and the elimina- 
tion of the dirt, rock, silica, and the like there- 
from. Thus when the mineral reaches the 
point L, for instance, m the length of a riffle 
there is still provided a ledge for retaining 
mineral; but the height of such ledge is not 
sufiicient to prevent any silicate or rock to be 
washed over, but is of sufficient extent to pre- 
vent the mineral from being carried over the 
top edge thereof, and even if some particles 
of mineral are carried over the depressed por- 
tion L M of one riffle they will be caught by 
the projecting edge of the next succecding 
riffleand progressed somewhat farther toward 
the end D F of the table before it reaches the 
depression I, M of the next succeeding riffle, 
and after the depression L M of any riffle 
is passed by any mineral it is desirable to 
provide against any further wash over the 
top edge of the riffle, for at that period a 
complete separation of the silica, rock, &e.. 
from the mineral has bcen effected. In other 
words, whatever portions of the rock, silica, 
and the like which have not been separated 
and washed away from -the mineral will be 
separated and washed away at the lowest por- 


point M of any rifHe the riffle increases in 
height, so as to insure awninst any particle of 
the mineral being washed over. It will be 
understood that when the erushed ore is first 
supplied upon the surface of the table at the 
point IX it partinliy lodges against the Hirst 
rifle, 2 portion of the crushed material wash- 
ing over the top edge of the first rifle and 
being caught by the next sueceeding riffle, 
and so on, at the same time being progressed 
lenothwise of the lirst rifle and tinally falling 
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over the extreme end of the first rifle and be- 
ine caught by the extended length of the 
next succeeding rite, and so on. ln order 
to still further insure the separation of the 
stliea, rock, and the Jike from the mineral 
and also to prevent too much of the water 
from Howing over the edge D F of the table 
along with the mineral, | prefer to slightly 
raise the surface of the table adjacent to said 
edge. This result may be accomplished in 
many ways. A simple way is shown most 
clearly in Fig. 6. wherein a tapering or wedge- 
shaped piece A’ is inserted underneath the 
linoleum lining B' of the table-surfaee, the 
thickened portion of the wedge being pre- 
sented toward the edge D F of the table. The 
piece A’ tapers not only in a direetion away 
from and normal to the edge 1D F, but also in 
a direetion parallel with said edge in order to 
diminish the height of the raised portion or 
surface of the table toward the extreme lower 
corner of the table. 
gins iinmediately beyond the seats or depres- 
sions in the riffles, the bounds of which are 
indieated by the lines J G and H F and con- 
tinules to the extreme endof the table, anc in 
order that the rifles may not be raised a too 
great height above the surface of the table 
said rifles toward the ends thereof may be 
slightly reduced in height to compensate for 
the wedge-blocks, as clearly shown in Fig. 6. 
The purpose of this construction is to prevent 
the possibility of any silica, rock, or the like 
or too much water being carried over the end 
of the table. The silica, roek, water, and the 
like being lighter than the mineral will not 
trayet upile inclined surface of the table near 
the end thereof, while the momentum of the 
mineral under the hnpetns of the reciproca- 
tiens of the table will cause the mineral to 
travel np the incline. Therefore the silica, 
rock, water, or the jike is retarded and caused 
tobe washed away toward the tailings-delivery 
edge of the table, while the mineral is fed or 
progressed on over the edge D F of the table 
and over the extending apron C’ of the lino- 
leum. This ] regard asa valuable feature of 
my invention. 

The rifles, as above stated, may be of any 
snitable or convenient shape in eross-section. 
In Fie. 5 1 have shown the construetion of 
riffle which ] have found suitable, comprising 
an angle-strip somewhat inclined in the di- 
rection of flow of the wash-water delivered 
upon the table along the cdge C 1) that is, 
the rifles ineline somewhat toward the tail- 
ings-delivery edge EF the direction of trans- 
verse flow of the wash-water being indicated 
by thearrow in Fig. 5. 1 do not desire, how- 
ever, to be jimited to this specilic shape in 
cross-section of the rifte. as other specilic 
shapes in cross-section of riffles may equally 
well answer the purpose. In practice J pre- 
fer to employ a flange or riftle (indicated 
at N) alone the upper edee from D to C of 


This raised portion he- | 
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the table, along the end from C to Ey awl 
along the tailings-discharge edge from Eto 
F, as indieated in dotted lines in Fig. 1. “Phe 
flange or riffle extending from [i to F is omit- 
ted in the view shown in Fig* 2. and in prac- 
tice this edge or flange should be of decreas- 
ing heieht from the eorner f toward the cor- 
ner F and corresponding in height to» the 
height of the riffles—that is, corresponding 
to the decrease in height of the riftles, as 
viewed in Fig. 2. 

Variations and changes in the specifie de- 
tails of construction and arrangement would 
readily oceur to persons skilled in the art and 
still fall within the spirit and scope of my in- 
vention. J do not desire, therefore, to be 
limited or restricted to the exact details of 
eonstruetion shown and described: but, 

Having now set forth the object and nature 
of my invention and a construction embody- 
ing the principles thereof, what 1] claim as 
new and useful and of my own invention, an] 
desire to secure by Letters Patent. is- 

1. An ore-econeentrating table having an 
open discharge end, riffles arranged upon the 
surface of said table and extending toward 
said open discharee end, each ef said riflles 
having a depressed portion and elevated or 
raised portions on each side of the depressed 
portion, the depressed portion being formed 
therein between the ends of the rifles, and 
means for reciprocating said table in the «di- 
rection of the length of said riflles. as and for 
the purpose set forth. 

9, An ore-concentrating table having an 
open dischatge end provided with rifles, ar- 
ranged npon the surface of said table and ex- 
tending toward said open discharge end, each 
of said rifiles being of decreasing height for 
a portion of the length thereof and inereasing 
in height at the extreme end thereof, and 
means for reciprocating said table in the «i- 
rection of the length of said ritile, as and for 
the purpose set forth. 

3. An ore-concentrating table, an open dis- 
charye cnd provided with rifflesarranged upon 
the surface of said table and extending toward 
said open discharge end, each rife having a 
portion of its length of uniform height, and 
increasing in height from said portion of unt- 
form height toward the respective ends there- 
of, and means for reeiprocating said table in 
the direction of the length of said rifles, as 
and for the purpose set forth. 

4. The combination with a concentrating- 
table, of rifHes mounted on the upper surface 
of said table and extending diagonally of said 
table, said rifles being of decreasing height 
for a portion, and in the direction of, the 
leneth thereof. and of increasing height for 
another portion of the length thercof, and 
means fer reciprocating said table in the di- 
rection of the length of said rittles, as and for 
the purpose set forth. 

5. The combination with a coneentrating- 
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table, of rifles mounted on the upper surface 
thereof and extending parallel with resyect to 
each other, each of said ritiles provided with 
a pertion of uniform height and inereasing in 
heicht toward the respeetive ends thereof 
froin said portion of uniform height, thereby 
for ning a seat or depression, the seat or de- 
pression formed in one riffle being somewhat 
in adyance of or nearer the end of the table 
than the seat or depression formedin the pre- 
ceding riffle, means for reciprocating said ta- 
ble in the direction of the length of the rif- 
fies, as and for the purpose set forth. 

6. The combination with a concentrating- 
table haying parallel sides and parallel ends, 
the sides being inclined with respect to the 
ends, of rifles mounted on the top surface of 
said table and arranged in substantially par- 
allel relation with respect to each other and 
substantially at right angles of said table, said 
riftles decreasing in height for a portion of the 


Jength thereof and increasing in height for a 


portion of the remaining length thereof, and 
means for.reeiprocating said table in the di- 
rection of the length of said riffles, as and for 
the purpose set forth. 3 

7. Aconcentrating-table having rifles upon 
the upper surface thereof, a covering or lin- 
ing interposed between the riffles and table, 
and a wedge-block interposed between said ta- 
ble and covering to form an upwardly-inclined 
suriace at the mineral-delivery end of the ta- 
ble, and means for reeiprocating the table in 
the direction of the length of said riffles, as 
and for the purpose set forth. 

&. A concentrating-table haying a covering 
or lining for the upper surface thereof, anda 
block interposed between said cover and table 
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adjacent to the mineral-delivery end of the 
Jatter, in combination with riffles arranged on 
said table-covering, said block being tapered 
lengthwise with respect to said rifles to form 
an upwardly-inelined surface at the mineral- 
delivery edge of the table, and means for re- 
ciproeating the table in the direetion of the 
length of said riffles, as and for the purpose 
set, forth. 

9. A coneentrating-table having riffles ar- 
ranged to extend in the direction of the length 
of the table, in combination with a block ar- 
ranged adjacent to the mineral-delivery end 
of said table, said block being tapered both 
lengthwise and transversely with respect to 
the lengthof said riffles to form an upwardly- 
inclined surface at the mineral-delivery end 
of the table, and means for reciprocating said 
table in the direction of the length of said rif- 
fles, as and for the purpose set forth. 

10. The combination with a concentrating- 
table having parallel sides and parallel ends, 
said ends being inclined with respect to said 
sides, of riffles mounted on the upper surface 
of said table, said rifles being parallel with 
respect to each other and inclined to the sides 
and substantially at right angles to the ends 
of the table, and means for reciprecating said 
table in the direetion of the length of said rif- 
fles, as and for the purpose set forth. 

In witness whereof I have hereunto set my 
hand, this 2d day of July, 1901, in the pres- 
ence of the subseribing witnesses. 


GUSTAVE A. OVERSTROM. 


‘Witnesses: 
Cuas. H. SEEM, 
S. E. Darsy. 
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To all whom it nuay concern. 

Be it known that I, Grorcr EK. Perkins, a 
resident of the city of Providence,in the county 
of Providence and State of Rhode Island, have 
invented certain new and useful Improvements 
in Ore-Coneentrators; and Ido hereby declare 
that the following isa full, clear, and exact de- 
sertption thereof, reference being had to the 
accompanying drawings, and to the letters of 
reference niarked thereon, which forma part 
of this specification. 

This invention pertains to improvements in 
ore-coneentrators, and has for its objeet to 
collect and return the partly-separated pulp, 
or that portion known as “ middlings,” back 
to the table, where it is deposited at a point 
just below the pulp-feed to the table, there- 
by materially increasing the percentage saved 
of the richer or more valuable portion of the 
material during this second separation. 

‘The invention consists of novel features and 
parts and combinations of the same, as will 
be fully described hereinafter and then point- 
edt ont in claims. 

A practical embodiment of the invention is 
represented in the aecompanying drawings, 
forming a part of this specilieation, in which 
similar characters of reference indicate cor- 
responding parts in all the views. 

Figure 1 is a plan view of the table, show- 
ing my spout or trough in position to con- 
dnet and deposit the middlings around and 
helow the pulp-feed. Fig. 2 is a side eleva- 
tion of the table, showing the spout for con- 
ducting the middlings from the end of the 
table back to the elevator. Fig. 3 shows the 
mechanism for imparting to the table a re- 
ciprocating motion. Fig. 4 shows the eleya- 
tor, the trough leading to it, and the spont 
Jending from it. Fig. 5 is an enlarged per- 
spective view of the main feed or distributing 
trough, showing the distributing - holes 
through the rear wall of the sume. Fig. 6is 
a detail sectional view on the line 6 6, Fig. 1. 

Referring to the drawings, A is the table, 
which tapers from the head toward the foot, 
where it is the narrowest, and is transversely 
inclined, causing the gangue or waste pulp 

discharged at its lower edge and the 
mineral or richer portion at the foot thereof. 


This table is provided with longitudinal rifles 
a, attached to its upper face, which are of 
unequal length, increasing from the upper 
edge of the table downward, where they are 
the longest, the lowermost riffle extending 
nearly the full length of the table. To the 
right of the rithe extremities (sce Fig. 1) 
there is a portion B of the table whieh is 
smooth or free from rifiles. 

His the main feed-spout, throngh which the 
material is fed to the distributing-trough I. 
This trough runs along the upper edge of the 
table, extending nearly throughout its length. 
On the lower edge and through the rear wall 
of this trough area series of holes L. (See 
Fig. 5.) A dam or stop-wall J is placed in 
said trough a short distance from the pulp- 
feed end, forming a pocket for holding and 
distributing the pulp on the table through said 
holes L. The trough beyond this dam is for 
the purpose of receiving water through the 
supply-pipe IW and distributing it over the ta- 
ble through theseries of holes Lin its section 
for this purpose. At the narrow end or foot 
of the table is a receptacle C for receiving the 
concentrates or richer portion of the separated 
material. 

E is a spout or trongh extending from the 
foot of the table along the side to the elevator 
F. Theapron G extends along the side of the 
table and is for the purpose of gonducting the 
gangue or waste over this trough EK, causing 
it to be deposited into a suitabledrain or waste 
trough below. Near the foot of the table the 
space oraperture D is left open, through which 
flow the middlings or that portion of the pulp 
from which the richer mineral hag. not been 
entirely extracted. These middlingsare con- 
dueted through the aforesaid trough E to the 
elevator F, by whieh they are raised and de- 
posited into trough M, whieh trough in turn 
econduets them around back of the dist ributing- 
trongh 1, where they are deposited onto the 
table beyond the point where the initial pulp 
is discharged onto the table. 

Tothe head end of the table isattached the 
mechanism which gives said table a longi- 
tudinal reciprocating movement and is de- 
seribed as follows: 4 is a keeper which: is en- 
gaged by one extremity of a vertical lever «, 
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fulcrumedat @ on a supporte, mounted on the 
stationary Trame f. The upper arm of the 
lever ¢ is slotted to receive a bolt g, which 
holds a block 4 in place on the lever. This 
block carries an antifrictional roller 7, which 
engages the outer wall of the keeper 6. The 
bloek / is adjustable for the purpose of chang- 


ing the bearing-point on the keeper, and there- | 


by regulating the length of the table’s stroke. 
The lower arm of the lever is provided with 
a bearing /, which is engaged by one extremi- 
ity of a link #’. This link is connected at / 
with a link 4, forming a toggle-joint. One 
extremity of the link 4 engages a bar ,”, at- 
tached to the stationary frame, The pin con- 
necting the two toggle parts also passes 
through one extremity of a pitnian 1, whose 
opposite extremity is conneeted with a wrist 
n onacrank o, carried by ashaft p, journaled 
in an upright support 7, mounted on the sta- 
tionary frame f. Theshaft p is provided with 
tight and loose pulleys s, which may be con- 
nected with any suitable motor for, operating 
the mechanism. The outer extremities of the 
toggle are open, being simply reeessed or 
forked to engage the bearings / and 7’, re- 
spectively. Hence as the shaft » is rotated 
the toggles only impart the backward move- 
ment to the table or move it toward the left. 
The forward or reverse ovement is effected 
or imparted by the recoil of a spring ¢, whieh 
is compressed or placed under tension by the 
table during its baekward movement. 

In the operation of the machine the mate- 
rial to be treated is discharged in the form of 
pulp upon the upper right-hand corner of the 
table through the supply-trough H. (See Fig. 
i.) The gangue or waste passes transversely 
downward over the longitudinal rites and is 
discharged over the apron G at the lower edge 
of the table, the middlings, or that portion 
partially separated or which still contains a 
percentage of the more precious minerals, is 
earried through the space D at the end of the 
table into the trough or spout E and back by 
way of the elevator F and spout M onto the 


table to he treated again and more thoroughly | 


separated, while the mineral is discharged over 
the foot into the receptacle C. AI] the min- 
eral, together with a portion of the gangue, is 
first caught by the riffles and under the in- 


fluence of the table’s notion is carried longi- | 


tudinally toward the foot until it reaches the 
smoother unritHed portion B, where it is acted 
on by the water, which effects a perfeet or ap- 
proximately perfect separation of the eangue 
fromthe mineral. As the material caught by 
the uppermost and shortest rifle passes to the 
portion Bof the table the action of the water, 
whieh is fed to the upper edge of the table, 
carries the gangue downward to the next 
rifle, while the mineral remains on the smooth 
portion B and is carried toward the tail of 
the table, where it is finally discharged. tis 
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the uppermost and shortest riffle will be car- 
ried downward with the gangue to the next 
rifle, whichislonger. After leaving this last- 
named riffle and passing to the smooth or un- 
riffed portion of the table the water again 
acts on the material and carries the gangue 
downward to the next riffle, leaving the clean 
mineral on the smooth portion B of the table. 

In this manner the material is carried trans- 
versely downward and longitudinally forward, 
the gangue being discharged at the lower edge 
of the table completely impoverished of its 
mineral values, and the partially -separated 
material or middlings are discharged through 
the aperture D into the trough E and re- 
turned to undergo another separation, while 
the richest portion is discharged at the foot 
ortailofthetable. A portionof the gangue— 
that is to say, the light part thereof—passes 
over each riffle in suecession from the shortest 
or uppermost to the longest or lowermost rif- 
The mineral and the heavier gangue are 
eaught by the rifles and finally separated on 
the smooth portion B of the table. 

The essential feature of this invention 1s my 
improved method of acting upon and saving 
the middlings. The middlings are of a com- 
paratively Nght weight, and when they are 
first deposited upon the table with the rest of 
the gangue they are not able to free them- 
selves and entirely Avithstand the strong flow 
of themass with which they are mixed in their 
first passage aeross the table and are there- 
fore carried through the aperture D and de- 
posited in the middlings-trough at the lower 
left-hand corner, whence they are returned 
and again deposited on the table, this time be- 
yond this strong How of material, where the 
water alone ean act upon the particles and 
finally wash and free them from the gancue, 
allowing them to be carried and deposited in 
the receptaele C at the foot of the table and 
saved. The idea of carrying and depositing 
these returned middlings around and beyond 
the point where the pulp is primarily fed to 
the machine is of great importance and has 
been so demonstrated in practiee. For ex- 
ample, should the middlings be deposited ou 
the table at any point above the pulp-feed in- 
stead of below it these light particles wonld 
again be swept away by the flow of the 
gangue, as they were the first time. and could 
not be saved, as is now the case, by the use of 
my improved method. These middlings con- 
stitute a very considerable proportion of the 
whole values in the pulp, and by retnrning 
them to the table in the manner above de- 
seribed a much larger percentage of the val- 
uable mineral ts saved. 

Having thus described my invention, what 
Lclaim as new, and desire to secure by Letters 
Patent, is --- 

1. Adevice of the character described, eom- 
prising a concentrating-table, a distributing- 


expected that sonie of the mineral caught by | trougharranged near one side thereof and hay- 
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ing perforations In its onter side, said trough | said inclined trough, an elevated trough lead- 


heing elevated, whereby middlings may pass 
thereunder, a second trough elevated above 
the plane of said discharge-trough and termi- 
nating ata point beyond the outer side of the 
latter and nearer the concentrate discharge 
than the initial pulp-feed, means for collecting 
the middlings from said table and delivering 
them to said elevated trough, and means for 
supplying water to said distributing-trough. 

9. Adevice of the character deseribed, eom- 
prising a eoneentrating-table, a distributing- 
trough arranged near one side thereofand hav- 
ing perforations in its outer side, said trough 
being elevated, a pulp-feeding pocket formed 
in said trough, an inelined trough loeated at 
the opposite side of said table and leading from 
the lower end thereof, an apron loeated over 


ing froma point above said inelined trough 
and terminating at a point beyond the outer 
side of said distributing-trough and nearer the 
eonecentrate diseharge than said pocket, means 
for supplying water to said distributing- 
trough, and means for elevating the middlings 
from said inclined trough to said elevated 
trough, whereby said middlings are dis- 
charged baek of the distributing-trough and 
will pass thereunder, 

In testimony whereof I have hereunto set 
my hand this 12th day of June, A. D. 1903. 


GEORGE E. PERKINS. 


In presence of— 
Howarp E. Bartow, 
E. I. Ogpen. 
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To all whone ff may concerie: 

Beit known that I, Frank Epyaox Forsrin, 
a citizen of the United States, residing at Clif- 
ton, in the county of Graham and Territory 
of Arizona, have invented a new and nseful 
Concentrator-Table, of which the following is 
a specification. 

This invention relates to concentrator -ta- 
bles, and refers more particularly totables for 
concentrators of the type in which the table 
is disposed in an inclined plane and is given 
a longitudinal reciprocatory movement when 
the concentrator is in operation. 

In concentrators of the type mentioned the 
ore discharged upon the table passes ob- 
liquely across the table, the heavier particles 
of the ore taking the more oblique course and 
the lighter particles moving more nearly ina 
direction transverse to the line of movement 
of the table. In such tables the action is sat- 
isfactory so faras theseparation of the coarser 
miasses of gangue and the larger particles of 
ore is coneerned: but the separation of the 
metailie values contained in the slimes is not 
complete, because the heavier masses of gingue 
vend to force the slimes off the table before 
complete separation of the metallie values 
theretrom: can be effected. 

Vhe principal object of the present: inven- 
tion is fo provide a concentrator-table of the 
type sbove mentioned with a novel arrange- 
ment of riffles and slots through which most 
of the gangne or tailings may puss into a 
launder or trough and be carried away from 
the table, thus allowing the slimes te worl: 
forward on the table and cause a complete 
separation of the metallic values therefrom, 

Inattaining the object above mentioned and 
others whieh will appear as the invention is 
tore fully disclosed the same consists in the 


novel constriction of a concentrator-table, as | 


hereinafter fully described and claimed, and 
instrated in preferred form: in the accom. 
panying drawings, i being understood that 
changes in the minor details of construction 
may be resorted to without departing from 
ihe spirit of the invention or exceeding the 
scope of the appended claims. 


| Fig. 4 is 


spective of the improved concentrator-table, 
the feed-box from which the ore is discharged 
upon the table being indicated at the upper 
margin of the table by means of dotted lines. 
Fig 2 isa seetion on the line 2 ¥ of Fig. 1. 
Fie. 3 is a seetion on the line 33 of Fig. 1. 


section, exhibiting one form of mechanism 
that may be employed for imparting recip- 
rocatory movements to the table. 

Referring to the drawings, in which eorre- 
sponding prurts are designated by similar char- 
acters of reference throughout the several 
views, 1 designates the buck or rear margin 
of the concentrator-table, tron: whieh rifles 2 
extend longitudinally of the table toward its 
forwardend3. Therifflesnear the ap per mar- 
gin 4 of the table are comparatively short and 
increase in length toward the lower margin 5. 
The rifles are preferably arranged ina plural- 
ity of groups, three groups being shown, the 
groups being desienated .A, B, and C, respec- 
tively, from the upper part ef the table to the 
lower, Group A contains a much larger nam- 
ber of rifles than either of the groups Band C: 
bunt theaverage length of the rifles in group A 
is constderably less than the average length of 
the rithes in cither of the other groups. In 
each eroup the riffles increase uniformly jn 
length from the uppermost to the lowermost 
riffle. as shown in Mie. ts but the uppermost 
rile of group Bois considerably shorter 
than the lowermost rifle of group A, and the 
lowermost riffle of group Bois considerably 
longer than the uppermost rifle of group C. 
The object of this arrangement ts to cause the 
heavier masses of tailings which pass down- 
ward over the rifHes in the upper group from 
interfering with the passage of ore alone the 
rittes in the lower groups. By so arranging 
the rites the gangue or tatlings may be sep- 
arated into three grades, the conrsest @rade 
passing over the ends of the riftles of group 
A, the intermedinte grade passing over the 


lends of the riffes m e@eroup b. and the finest 


grade passing over the ends of the riffles in 
group C, 
In order to prevent masses of guneue from 


. 3 ey 2 4 | is 4 A 
In the drawings, Figure 1 is a view in per- | passing over the ritlles in an upper eroup and 


a view in side elevation, partly im 
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descending upon the riffles of the next group, 
I provide slots 7 in the surface of the.table at 
the points shown, a slot being provided below 
the lowermost rifle of groups A and B, near 
the forward end thereof. Chutes 8 extend 
downward from said slots and discharge into’ 
a trough or launder 9, along which the material 
discharged from the chute may be carried by 
water or otherwise. 

> The direction of the movement imparted to 
the concentrator-table is indicated by the ar- 
row at the end of Fig. 1, and the course of 
the larger masses of gangue and ore over the 
table is indicated by heavy arrows, while the 
course of the finer particles, including the 
slimes, is indicated by the light arrows. 

The ore is discharged upon the concentra- 
tor-table from the feed-box F, (indicated in 
dotted lines at the upper margin of the table, ) 
and the longitudinal reciprocatory movement 
of the table canses the heavier masses to travel 
more rapidly toward the forward end of the 
table than the lighter and finer particles. A 
considerable portion of the largest particles 
of gangue will pass over the ends of the lower 
rifles in group A and will be carried off 
through the slot below the lowermost riffle of 
group A. Particles of gangue of the next finer 
gyade will pass over the ends of the riffles in 
group B and be discharged through the slot 
below the lowermost rifile of that group, thus* 
atlowing the fine particles of ore and tailings 
to work forward along the riffles of group 
C, practically to theend thereof, and thus per- | 


mit complete separation of the metallic values | 
from the tailings. 

While the table has been shown as provided 
with three groups of rifles only, it will be 
obvious that the number of groups may be 
increased, if desired, to separate the gangue 
or tailings into a greater number of different 
grades, and it will also be obvious that, if 
desired, slots may be provided, as indicated 
at 10, for the escape of the metallic values 
which work along the rifles to their ends. 

Any form of mechanism may be employed 
for imparting reciprocatory movements to 
the table, the form shown in Fig. 4 being one 
that will be effective for the purpose and 
coniprises a rod 11, one end of which is de- 
tachably secured in any suitable way to the | 
under side of the table. The free end of the 
rod 11 earries a frietion-roller 12, which con- 
tacts with a cam 13, secured upon a shaft 14 
and earrying fast and loose pulleys, one of 
which is designated 15, the said pulleys being 
engaged by a belt (not shown) leading to a 
snitable source of power. The shaft also car- 
ries a fly-wheel 16 to insure a steady motion 
of the shaft, as usual. Mounted upon the rod 


* 780,081 


11 is a spring 17, one end of which bears 
against a collar 18, adjustable on the shaft, 
and the other end against a washer 19, also 
mounted upon the shaft and held against lon- 
gitudinal movement by one of the cross-pieces 
20 of the supporting- frame. The spring 
serves to hold the roller 12 in contact with 


_the cam 13, so that when the shaft 14 is ro- 


tated the cam imparts a quick forward and 
backward impulse to the rod, and conse- 
quently to the table, without any rest be- 
tween the two movements, a rest, however, 
taking place when the friction-roller engages 
the flat side of the cam, as clearly shown in 
Fig. 4. 

Having thus deseribed the construction and 
operation of my invention, what I claim as 
new, and desire to secure by Letters Patent, 
is— 

1. A table for reciprocatory concentrators 
having a plurality of sets of rites the upper 
edges of which are disposed in the same plane, 
each set being arranged to overlap the next 
lower set. : 

g. A table for reciprocatory concentrators 
provided with,escape-openings and with a plu- 
rality of sets-Of riffles, each set being arranged 
to overlap the next lower set, and the opcn- 
ings being disposed within the line of termi- 
nation of the riftles above them. 

3. A table for reciprocatory concentrators 
having a plurality of sets of rifffes, each set 
being arranged to overlap the next lower set, 
and having, further, escape-openings disposed 
within the line of termination of the riftles, 
and at the outer terminals thereof, 

4. A table for reciprocatory concentrators 
provided with escape-slots and with a plural- 
ity of sets of riftles, each set being arranged 
to overlap the next lower set, nnd the slots 
being disposed parallel with the riffles and 
within the line of termination of the rifles 
above them. 

5. A table for reciprocatory concentrators 
provided with two series of escape-slots and 
with a plurality of sets of rifles each set be- 
ing arranged to overlap the next lower set, 
one series of the slots being disposed parallel 
with the riffles and within the line of termi- 
nation of the riffles above them, and the other 
series being disposed at the outer terminals of 
the riffles. 

In testimony that 1 claim the toregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 


FRANK EDMON FORSTER. 


Witnesses: 
W.. B. Tompkins, 
W. H. De Rosnau. 
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To ald qwhom Th niuary eancern: 

Be it known that I, Witiis G. Dopp, a eciti- 
zen of the United States, residing in the city 
and county of San lrancisco, State of Cnhi- 
fornia, have invented certain new and useful 
Improvements in Ore-Concentrating Tables, 
relating more particularly to that class of 
ore-concentrators known as “transverscly- 
inelined reciprocating ‘riffled tables,’ and 
pertains specially to the method of arrang- 
ae the riffles upon the working face of such 
tables, of which the following is a specitica- 
tion. 

The usual type of transverseiy - inelined 
concentrating-table of the class referred to 
when in operation has a peculiar reciprocat- 
ing motion nnparted to it, which motion has 
a tendency to carry material fed thereon Jon- 

itndinally toward the foot or tail of the ta- 

le. The working face of the table proper 
has arranged upon its surface a series of Jon- 
gitudinal sleflecting slats or riffles extending 
from the head of the table toward the foot or 
tail thereof, said rifles terminating in such a 
manner as to Jeave a plain, smooth, or un- 
tiffled portion of the table between the ter- 
minals of the riffles and the foot or tail of the 
table, onto which the mineral and gangue 
which may have been colleeted by the riffles 
is discharged, and final separation of the min- 
eral from the gangue is effeeted by subject- 
ing it to a transverse flow of clear water 
while it is. being carried forward onto the 
plain, smooth, or unriffled portion, The 
pulp, which consists of a mixture cf water 
carrying a small ea of finely-crushed 
grains of valuable mineral! intermingled with 
a large quantity of fueieeruched quartz, 
when fed upon the upper edge of the table 
flows transversely downward over and aeross 
the riffled portion of the table at approxi- 
mately aright angle to the lineof motion or to 
the longitudinal direction of the riffles. The 
mineral in the pulp having a specific gravity 
much greater than that of the gangue or 
quartz is arrested in its transverse down- 
ward course, settles or becomes entangled 
among thie riffles,and due tothe peculiar lon- 
gitudinal reciprocating motion given the ta- 


30 ble iscarried longitudinally along the riffles 


and is discharged upon the plain, smooth, or 
unriffed portion of the table above referred 
to. This transverse flow of the gangne over 
the riftles in a suceession of miniature Niaga- 
rasacross the path of the valuable mineral 
which is being conveyed toward the foot or 
tail of the table along the rifles keeps the 
mineral while being collected in a constant 
state of agitation and causes the finer par- 
ticles of mineral to be carried with the worth- 
less gangue and is discharged over the lower 
edge of the table, where these particles are 
finally lost. Said distributer is arranged a 
slighi distance above the surface of the con- 
eentrating-table and so located that the 
pulp discharged therefrom will be received 
onto the table’s surface immediately in ad- 
vance of the uppermost or shortest rifile of 
the series of colleeting-riffles. 

The object of my present invention is to 
decrease this loss by unloading the riffles of 
a portion of the gangue, which I accomplish 
by a special arrangement of the riffles on the 
working face of the table, leaving a plain, 
smooth, or unriffled portion between the head 
of the table and the receiving ends of the 
riffles, upon which surface a partial separa- 
tion of the gangue from the mineral is ef- 
fected prior to entering the riffles for further 
treatment, all of which is set forth and illus- 
trated in the accompanying drawings, which 
form a part of this specification, wherein-— 

Figure 1 is a plan view of a transversely- 
inclined reciprocating concentrating - table 
fitted with my improved method of riffling, 
and Fig. 2 is an end view of same in cross- 
seetion. 

The letter A represents the table proper of 
a concentrating- machine of the class de- 
scribed, the face of which is usually covered 
with sheet-rubber or Jinoleum, or any suit- 
able material may be used that will produce 
a smooth and even surface to the working 
face of the table. Upon this smooth work- 
ing face of the table a series of deflecting- 
slats or mineral-collecting riffles B, usually 
consisting of tapering strips of wood, are se- 
eured. These riffles are of varying length, 
the shortest usually being the uppermost, 


' and they are so arranged that the receiving 
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end and the terminal end of each successive 
riffle from the uppermost downward advanee 
beyond the receiving end and the terminal 
end of the riffle above, thus leaving a smooth 
or unriffled portion of the table C hetween 
the receiving ends of the riffles and the head 
D of the table and a smooth or-unriffled por- 
tion of the table E between the discharge 
ends of the riffles and the foot or tail of the 
table F. 


A feed-box or distributer G is suitably. 


mounted or secured to the tabie and is pro- 
vided with a perforated bettom, which sifts 
or distributes the material to be conecntrated 
upon the table. A water-distributer ID is 
suitably suspended at and above the upper 
edge of the table, from which, through swut- 
able openings, elear water as required is de- 
livered onto the table. 


. . ee . | 
J is any suitable driving mechanism that 


will impart to the table a reciprocating mo- 
tion that will impel the material delivered to 
the rifles longitudinally toward the foot or 
tail of the table. 

Kis a sluice or launder by means of which 
the material to,be concentrated is conveyed 
from any suitable crushing deviee into the 
feed-box or distributer G. 


The operation of the concentrator is as | 


follows: The table A is given a slight trans- 
verse inelination, sufficient to permit the pulp 
to flow downward over the smooth or unrillled 
portion C between the receiving ends of the 
riffles and the head D of the table. Power 
is then applied by any suitable means to the 
driving mechanisin-F, which impartsarecipro- 
eating motion to the table. Pulp, consist- 
ing of water earrving finelyscrushed quartz 
containing a sinall quantity of finely-erushed 
mineral is now introduced by means of the 
sluice K into the feed-box G, from which it is 
sifted or distributed onto the smooth or unrif- 
fled portion C of the table A, adjacent to the 
receiving ends of the riffles. As scon as this 
pulp is deposited upon the smooth surface of 
the table the quartz or gangue flows down- 
ward and is entangled among the reeciving 
ends of the Jower rifles and after depositing 
any particles of mineral that may have been 
earvied with it is permitted to run to waste. 
The mineral contained in the pulp, due to its 
specific gravity being greater than the quartz 
or gangue associated with it, settles and 
clings to the table, moving slowly downward 
in a diagonal direction, due to the motion 
given the table, and becames entangled with 
the advancing receiving ends of the riffles, 
enters them, and is carried longitudinally 
along the tapermeg riflles, and is discharged 
upon the smooth or unriffled portion of the 
table KH, where the final separation of the 
gangue from the mineral is ¢ffected by sub- 
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jecting it to the action of a transverse flow of 
clear water delivered upon the table from the 
water-distributer I}, the mineral being ear- 
ried over the foot or tail of the table and de- 
posited ina box or receptacle provided for 
tho purpose. The middlings produced, be- 
ing a mixture of mineral contaming a small 
quantity of quartz, are conducted into a spe- 
cial receptacle, from which they are returned 
to the table by any suitable device for re- 
working. 

By the method of riflling liercin described 
Lam enabled to effect a partial separation of 
the mineral from the gangue before deliver- 
inv it to the riflles, Ghus reheving thei from 
a part of the Joad of pulp that has heretofore 
been neeessary to pass over them and by 
avoiding excessive disturbance to the min- 
eral while traveling along the riffles reduce 
the loss of fine particles to a minimum, 

Having thus described the invention, what 
is claimed as new, and desired to be protected 
by Letters Patent, is— 

1, A transversely-inclined ore-concentrat- 
ing table provided on its working face with a 
sertes of Jongitudinally-extending eolleeting- 
rillles, which rifles gradually ierease in 
length from the uppermost riffle to the low- 
ermost one of the series, the receiving and 
terminal ends of eaeh rifle extending beyond 
the said ends of the preeeding riflle, there be- 
ing an unrillled or plain surfaec to the table 
intermediate the terminals of the riffles and 
its head and tail respectively, and feeding 
means so arranged at the upper edge of the 
table as to cause a portion of the pulp deliv- 
ered onto the table to overlap the uppermost 
riffle toward the head, so as to feed directly 
to the projeeting ends of part of the subse- 
quent ritfles. 

2. An ore-concentrating table provided on 
its working face with a series of lonettudi- 
nally-extending collecting-rillles, which rif- 
fles gradually increase in length trem the up- 
permost riflle to the lowermost one of the se- 
ries, the receiving end of each riffle extend- 
ing beyond the receiving end of the preeed- 
ing riffle, there being an unrillled surface to 
the table intermediate its head end and the 
receiving end of the riflles, and feeding means 
so arranged at the upper edge of the table as 
to cause a portion of fhe pulp delivered onto 
the table to overlap the uppermost zilfle to- 


‘ward the head, so as to feed directly to the 


projecting ends of part of the subsequent 
riflles. 
In witness whereof Ehave hereunto set my 
hand. 
WILLIS G. DODD. 
Witnesses: 
Watcrer I’, VANE, 
D. B. Ricwarnps. 
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To all whom it may concern: 

Be it known that I, THomas F. Surrman, a 
ritizen of the United States, residing at Chi- 
cago, in the county of Cook and State of Illi- 
nois, have invented certain new and useful 
Improvements in Concentrating-Tables, of 
~hich the following is a specification. 

Tie invention relates to that class of con- 
centrating-tables which are provided with rif- 
fle-boards that have a vibratory motion par- 
allel to tie plane of the separating-surtace 
thereof and whic: are provided with rifled 
and smooth portions for the purpose of sepa- 
rating the valnes from the waste materials, 
all of which will more fully hereinafter ap- 
pear. _ 

The principal object of the invention is to 
provide a simple, economical, and efficient 
rithe-board for concentrating-tables. 

The invention consists principally ina riftle- 
doard provided with a smooth separating-sur- 
face at one end thereof and provided with 
tifes having their discharge ends opening 
upon and snrbstantially bounding two sides 
thereot, substantially as described. 

The invention consists, further and finally, 
in the features, combinations, and details 
ot constrnetion hereinafter described and 
claimed. 

In the accompanying: drawing, the figure 
represents, in plan view, a concentrating-table 
having a rithe-board constructed in accord- 
ance with my improvements looking at the 
same from above. 

In illustrating and deseribing these im- 
provements | have only illustrated and de- 
scribed that which [consi er to be new, talken 
in connection with so much as is old as will 
properly disclose the inven-ion to others and 
enable those skilled in the art to practice the 
same, leaving out of consideration other and 
well-known elements, which, if set forth here- 
in, mighi tend to confusion, prolixity, and 
ambiyuity. 

In constructing a concentrating-table in ac- 
cordance with these improvements I provide 
a rithe-Loard having a four-sided or quadri- 
lateral seaooth separating-surface « at one end 
thereoi, upon which the valnes are finally 
epara.ed from the gangue and lighter or 
waste materials. It will be noticed on exani- 
ining the drawing that this, table, which is 
transversely inclined and adapted to be re- 
ciprocated in any desired ordinary or well- 
known manner, lias two parallel sides, an up- 


| 
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perside 4and lower side c, and divergent end 
portions ¢ and e, so that the front end edge 
and the lower side edge are in oblique rela- 
tion to each other, 

To assist in the separation ot the values 
from the waste materials, the board is further 
provided witha plurality of rifles # arranged 
at an incline to the side portions and sub- 
stantially at right angles to one side of the 
quadrilateral smooth separating-surface and 
to one end—the inclined end —of the board. 

Any desired mechanism may be provided 
for the purpose of imparting a vibratory ino- 
tion to said table, and said vibratory motion 
is imparted to said table in the direction of 
the length of its rifles, so as to throw the 
materials to be separated forward from the 
head of the table to the foot thereof, all of 
which is well known and understood in this 
art and needs-no further illustration or de- 


‘scription herein. 


The material enters the table from the box g 
onto the surface A thereof and contacts the 
multiplicity of parallel-arranged rities, the 
upper set of which rifles contact the front 
end or edge of the table and are substan- 
tially equal in length, terminating at their 
rear ends in a line parallel with the front 
end or edge of the table, the desire ‘being to 
subject the materials at first and at once to 
the maximum effect of riffles of the neces- 
sary length, and thereby prevent any sudden 
flushing or washing over of the values. The 
separation takes place in a uniform step-by- 
step manner and not in a progressive manner, 
as is the case where the riffles vary in length. 
It will further be seen that the table presents 
asmooth surface of maximunisize, upon which 
the final separation or washing effect may be 
obtained, all of which will be understood and 
appreciated by those skilled in the art. It 
will also be observed that these riftles sub- 
stantially bound two sides of the separating- 
surface —namely,the forward and lower side — 
thereby confining the concentrates within the 
influence of the smooth separating - surface” 
and tending to throwthe material to be sepa- 
rated from all of said rithes onto the smooth 
separating-surface. In other words, the up- 
per set of riffles--those which contact the 
front end—extend from such end to the 
smooth-surface portion rearward thereof in 
the direction of the concentrates - discharge 
end @ of the table. The lower set or series of 
rites —those which contact the lower side or 
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edge of the table—extend from such lower 
sideedge rearward to the smooth-surface por- 
tion. The first set of rifles are of substan- 
tially equal length, and the second sect are of 
constantly - diminishing length as they ap- 
proach the lower side and rear end of the ta- 
ble, and the rear or concentrates - discharge 
end of each riflle extends beyond the end of 
the rifle next above it, as do those of the up- 
per series. but to a greater extent, su that 
they subtend the entire lower side of the 
smooth -surface portion. The upper series 
of rifles subtend the entire front side of such 
smooth-siurface portion. The middlings dis- 
charged by the upper series of rifles upon 
the smooth-surface portion are thus, ineffect, 
reconcentrated, and any values are diverted 
back to the smooth-surface portion and tothe 
concentrates-diseharge against the spray or 
slight flow due thereto to carry them into the 
vanyvue discharge or trouvh. The effect of 
the above is to provide practically the equiv- 
alent of a second concentrating-table, recon- 
centrating the middlings discharged from the 
first or upper series of riftles,and discharging 
the gangue qnickly from the front lower side. 
The gangue-trough extends along the entire 
length of the lower side of the table, as shown 
in the drawing, and the concentrates - dis- 
charge extends the entire leneth of the con- 
centrates end or smooth-surface portion. By 
this arrangement the lougest rifles are where 
they are needed most namely, at the front 
upper portion of the table—and the gangue 
which passes over them ts at once discbarged 
by the progressively-diminishing tength of 
the lower series of rifles, all tending to pro- 
duce advantageous results by preventing waste 
of yalues and producing high-grade concen- 


’ 


796,940 


trates, thus obviating the necessity of a sec- 
ond-table for the middlings in most eases. 

I claim 

1. A reciprocating transversely - inclined 
concentrating-table having a lower side edge 
and a forward end edge in oblique relation to 
each other, a series of rithes of substantially 
equal lengthextending from the forward end 
toward the rear end of the table upon the up- 
per portion thereof, a smooth-surface portion 
between the rear ends of such riffles and the 
rear end of the table, and a second series of 
rites of progressively-diminishing lengthex- 
tending progressively from the lowerside edge 
of the table wholly subtending such smooth- 
surface portion and adapted to return con- 
centrates thereto. 

2. A reciprocating transversely - inelined 
concentrating-table having a lower side edge 
and a forward end edge in oblique relation to 
each other, a series of rites of substantially 
equal length extending from the forward end 
toward the rear end of the table upon the up- 
per portion thereof, smooth-surface portion 
between the rear ends of such rifles and the 
rear end of the table, a second series of rif- 
fles of progressively-diminishing tength ex- 
tending progressively from the lower side 


' eage of the table and wholly subtending such 


smocth-surface portion and adapted to return 
concentrates thereto, such table being pro- 
vided with a coneentrates-discharge extend- 
iny the entire length of the concentrates end, 
and a gangue-trough extending the entire 
length of the lower side thereof. 
THOMAS F. SHERIDAN. 
Witnesses: 
Harry J. Cromer, 
ANNIE C, CoURTENAY. 
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To all whom it may concern: 

Be it known that we, CLaupr L. Morcan 
and JosEpn F. Homeiset, citizens of the 
United States of America, residing at Idaho 
Springs, im the county of Clear Creck and | 
State of Colorado, have invented certain new 
and useful Improvements j in Floating-Metal- 
Saving Devices for Concentrators; and we do 
declare the following to be a full, elear, and 
exaet deseription of the iny: ention, such as 
will enable others skilled in the art to which 
it appertains to inake and use the same, ref- 
erence being had to the aecompanying draw- 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica- 
tion. 

Our invention relates to improvements in 
means for saving the ight pertion of the me- 
tallic values sometimes termed “slimes,” 
which float upon the top of the water and 
under ordinary conditions are lost with the 

gangue, 

Our improvement is adapted for use in con- 
nection with eoncentrating-tables of the Wil- 
fley type, in which the concentrating-surface 
of the table is provided with longitudinally- 
disposed riffles extending lenethwi ise of the 
table or in the direction of motion, the table 
being transversely inclined and having a 
movement in the direction of the riffles, ‘the 
material to be treated, as well as the w ‘ash- 
water, being fed upon the upper edge of the 
table. In this stvle of tables the gangue is 
earried transversely across the table and dis- 
charged over its lower longitudinal edge, 
while the concentrates are carried lengthwise 
of the table and discharged at its rear or tail 
extremity. In the treating of some classes 
of material a very important proportion of 
the values are in the form of slimes or float- 
ing material, which in this style of table and 
under the conditions above outlined natu- 
rally are carried transversely across the table 
and lost with the gangue. Ourimproyement 
is intended to overcome this diffieulty; and it 
consists in equipping the table with a ’ raised 
riffle or rétarding device located near its 
gangue-discharge ‘edge, said retarding device 
being raised from the bottom of the table, its 
lower surface, however, oceupying a position 
beneath the top of the depth of pulp on the 
table, whereby the flouting material is 
st opped thereby and made to ‘travel along to 
the tail extremity of the table. In the con- 


struction herein ilhistrated and which will in 
regular order be described in detail, we hav @ 
chosen to place our retarding device in a posi- 
tion where a third rifile from the lower or 
gangue-discharge cdge of the table would be 
plac ‘ed, and for this. reason the riflle corre- 
sponding to this position is removed, or it may 
be said to be raised to form the retarding 
slime-saving device. This retardmg device 
may be supported in any suitable manner. 
It is preferred, however, to eonneet it with 
suitable means whereby: it may be readily 
adjusted in order that ‘the said device may 
be vertically adjustable at will, sinee it may 
be desirable in some instances to have a 
greater depth of pulp upon the table than in 
other mstances, and to this end in the draw- 
ings the retarding deviee is threaded on a 
number of bolts which are journaled in the 
tnble and provided at their upper extremities 
with hand-cranks, whereby as the bolts are 
turned the retarding device is made to travel 
up or down at will, aecording to the direction 
of the bolts’ mev ement. 

Having briefly outlmed our improved eon- 
struetion, as well as the function it is intend- 
ed to perfor m, we will proceed to describe the 
same in detail, reference being made to the 
necompanying drawings, in w which is illus- 
trated an embodiment thereof. 

In the drawings, Figure 1 is a fragmentary 
end view, partly i in section, illustr ating a con- 
centrating-table equipped with our improve- 
ment. Fig 2 2 is a plan view of a concentrat- 


ing-table provided with our improved device, 


the same being shown on a smaller scale, 
Fig. 3 is a top. view illustrating a modified 
form of construction shown on a larger scale. 
Fig. 4 is a plan view of a concentrating-table 
provided with our improvements, the table 
being shown in connection with, means for 
imparting a reciprocating movement thereto 
lengthwise of the table. 

The same reference charaeters indicate the 
same parts in all the views. 

Let A designate the body of a suitable con- 
eentrating - table, whieh, as shown in the 
drawings, is transversely inclined and pro- 
vided w vith a number of riffles B. As show n 
in the drawings, these rifles terminate in a 
diagonal line across the table, being of un- 
equal length, the riffle highest on the table, 
heing shortest and the other riffles 1 increasing 
in length toward the lower or gangue- dis- 


os) 


60 


65 


79o 


75 


80 


85 


go 


9S 


100 


105 


10 


5 


20 


25 


30 


35 


40 


45 


5o 


55 


60 


65 


2 


charge edge of the table. In the drawings 
the two riffles adjacent the gangue-discharge 
edge extend the whole length of the table, 
while immediately above the next to the low- 
est riffle is located cur improved device, which 
is designated by the reference character C. 
This device consists of a bar composed of any 
suitable material and may be of any desired 
size. It takes the place of one of the riffles 
on the table, but may be of different size, if 
desirable or required. This device C, which 
we term the “retarding” device, since it stops 
the slimes or floating material from passing 
downwardly over the table with the gangue, 
is mounted above the upper surface of the ta- 
ble; but its bottom or lower edge occupies a 
position beneath the level of the pulp D on 
the table, (see Fig. 1,) whereny the slimes E 
or floating values are prevented from escap- 
ing with the gangue and are carried over the 
tail or concentrates-discharge end of the ta- 
ble in the direction indicated hy the arrows, 
the said tail of the table being located at the 
right in Fig, 2 of the drawings. As hereto- 
fore intimated, this retarding device or means 
for saving the floating metallic values may 
be supported in the required position in any 
suitable manner. In the drawings it is 
shown provided with a number of threaded 
openings, through which are passed a number 
onal F, which are passed upwardly through 
the body of the table and journaled therein, 
their threaded portions being passed through 
the threaded openings of the floating-mineral- 
saving device. The heads of these bolts are 
let into the sockets in the under surface of the 
table, and the bolts are retained in place by 
plates G, secured to the lower surface of the 
table by screws H, whereby the said plates 
are flush with the lower surface of the table. 
To the top of each bolt F above the device C 
is secured a hand-crank I for ease of manipu- 
Jation. It will be understood that as these 
hand-cranks are turned the retarding device 
C may be raised or lowered, as may be de- 


‘sired, according as it is necessary to lower the 


bottom of the device C or raise it in order 
that it may occupy a proper position with 
reference to the depth of pulp or water upon 
the table. 

In Fig. 4 of the drawings we have illus- 
trated suitable mechanism for imparting a 
reciprocating movement to the fable length- 
wise thereof, whereby the concentrates are 
made to travel rearwardly on the table to- 
ward the right, referring to Fig. 4. Any suit- 
able mechanism may .be employed for im- 

arting this movement. In ae drawings, M 
illustrates a suitable stationary support, in 
which ts journaled a shaft M’, provided with 
a cam M?, acting on an abutment M?*, con- 
nected with the head of the table by rods M‘. 
Between the table and the stationary cross- 

iece M° is located a coil-spring M*, A pul- 
fey Mi is epplied to one ence nmt nett ame 
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and a tty-wheel M® to the opposite end of the 
shaft. As the shaft M’ is rotated the cam 
acts on the abutment M° to draw the table 
rearwardly, and as the cam leaves the abut- 
ment the table is thrown forwardly through 
the recoil of the spring M°. The cam again 
engages the abutment in time to check the 
spring- actuated movement of the table, 
whereby the concentrates are caused to con- 
tinue their forward movement by the stopping 
of the table. As this movement is continued 
the coneentrates are carried forwardly and 
discharged at the rear open extremity of the 
table. 

Nothing is claimed on the operating mech- 
anism in this application, since we are aware 
that many devices may be employed for 
this purpose; neither do we claim that we 
have illustrated the best mechanism for im- 
parting the reciprocating movement. The 
device shown is only for the purpose of illus- 
trating one way of imparting a longitudinally- 
reciprocating movement or a vibratory ac- 
tion to a table of this character. 

In treating ore upon a table of this class 
the pulp to be treated may he said to be dis- 
charged into a feed-box J and pass therefrom 
to the body of the table at its upper edge, 
which is designated K in Fig. 2. At the 
same time that the material to be treated is 
fed to the table wash-water is also fed thereto 
at the upper edge K. The vibrating longi- 
tudinal movement being imparted to the 
table, the concentrates are carried toward 
the right, referring to Fig. 2, while the gangue 
is carried downwardly and discharged over 
the lower edge L. The slimes or floating 
values, however, are cnught by the device CG 
and carried along in the direction of the ar- 
row (see Fig. 2) and discharged with the con- 
centrates into a general trough or into a sepa- 
rate receptacle, as may be desired. 

Attention is called to the fact that as 
nothing is claimed on the general features of 
a concentrating-table we have not thought it 
necessary to indicate any mechanism or me- 
chanical power or movement for imparting 
the longitudinal vibration to eoncentrating- 
tables of this class. We have, however, called 
attention to the general operation of the 
table which it is believed will be as readily 
understood from the foregoing deseription as 
if it had been fully illustrated, since mech- 
anisms of this kind are very common nowa- 
days, snd while many different types may be 
employed they all seek to perform substan- 
tially the same function. : 

In Fig. 3 of the drawings we have illustrated 
a construction for use when it is desired to 
form a device C of wood. In this case it 
would not be practicable to thread the bolts 
FT in the wood, and consequently a sleeve C’, 

rovided with exterior ribs C? to prevent it 
rom turning in the wood, is employed, the 
sleeve being forced into an opening formed in 
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the wood and forming a nut which the thread- 
ed part of the bolt engages. 

Having thus deseribed our invention, what 
we claim is— 

1. The eombination with a transversely - 
inclined coneentrating-table having a move- 
ment whose tendency is to cause the material 
to travel longitudinally thereon toward the 
rear or concentrates-discharge end of the 
table, the said end being open and the table 
having longitudinally-disposed riffles, of a 
retarding device for saving the floating 
values, said device being supported above 
the bottom of the table, its lower edge, how- 
ever, oceupying a position beneath the top of 
the pulp or water thereon. 

2. The combination with a transversely- 
inelined eoncentrating-table having a move- 
meut whose tendency is to carry the material 
from the head toward the tail of the table, 
the said tail end of the table being open to 
permit the discharge of the concentrates, of a 
retarding device disposed longitudinally of 
the table and supported thereon above its 
eoncentrating-surface, whereby the pulp is 
allowed to pass thereunder, the lower edge of 
the said device, however, oecupying a posi- 
tion below the top of the water or pulp on the 
table whereby the travel of the floating-metal 
values or slimes is arrested, and the said 
values separated from the gangue. 

3. The combination with a transversely- 
inelined coneentrating-table having longitu- 
dinally-disposed riffes, and means for im- 


; parting to the table a longitudinally-recip- 


roeating movement whereby the material is 
eaused to travel toward the tail or concen- 
trates-diseharge end of the table, the said end 
of the table being open to permit said dis- 
charge, of a bar supported near the lower or 
gaugue-discharge edge of the table and oc- 
eupying a position above its concentrating- 
surface whereby the pulp is allowed te flow 
thereunder, the lower edge of the bar occupy- 
ing a position below the top of the water or 
pulp on the table, whereby the floating or 
metallic values or slimes may be arrested in 
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their downward travel with the gangue, and 
caused to travel toward the concentrates end 
of the table. 

4, The combination with a transversely- 
inclined coneentrating-table having a move- 
ment whose tendency is to eause the mate- 
rial to travel longitudinally thereon toward 
the rear of the table which is open to permit 
the discharge of the eoneentrates, the table 
having longitudinally-disposed rifles, of a 
retarding device located adjacent the lower 
or gangue-discharge edge of the table and in 
the path of the How of the gangue across the 
table, the said device being raised above the 
bottom or concentrating surface of the table, 
its lower edge occupying a position below the 
top of the water or shies thereon, the said 
device being vertically adjustable on the 
table. 

5. The combination with a transversely- 
inclined concentrating-table having a move- 
ment whose tendency is to cause the material 
to travel longitudinally thereon toward the 
rear or concentrates-discharge end of the 
table, the said end of the table being open to 
pat sueh diseharge, the said table having 
ongitudinally-disposed riffles, of a retarding 
ay or riffle arranged along the table in the 
path of the travel of the gangue thereon, the 
said retarding strip or riffle being provided 
with threaded openings, bolts journaled in 
the bottom of the table and having threaded 
parts engaging the openings in the retarding 
device, a Heneranke applied to the upper ex- 
tremities of the bolts whereby the retarding 
device may be vertically adjusted at will, the 
said device being raised above the concen- 
trating-surfaee of the table and its bottom or 
lower edge being located beneath the top of 
the pulp or water thereon. 

In testimony whereof we affix our signa- 
tures in presence of two witnesses. 

CLAUDE L. MORGAN. 
JOS. F. HOHEISEL. 
Witnesses; 
R. J. Daviss, 
W. A. Roserts. 
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To all whom it may concern: 

Be it known that I, Harry Picorrr Tay- 
LOR, @ citizen of the United States, residing 
at Howard, in the county of Crook and State 
of Oregon, have invented certain new and 
useful Improvements in Ore-Concentrators, 
of which the following is a specification. 

My invention relates to improvements m 
concentrating-tables whereupon ores are sepa- 
rated from the refuse tailings and from each 
other according, to their specifie gravities. 

It consists, essentially, of a longitudinally- 
inclined support, a transversely-inclined bed 
upon this support, means by which these in- 
clines may be varicd, a shaking-table upon 
this bed, means by which a movement is 
given to this table oblique to the longitudi- 
nal line of the support, means by which the 
length of this movement or stroke may be 
regulated, and of details more fully explained 
by reference to the following specification 
and accompanying drawings. 

Figure lisa plan of my vention. Fig. 2 
is a longitudinal elevation. Fig. 3 is a part 
section and elevation on the line z z of Fig. 1. 
Fig. 4 is a rear elevation. Fig. 5 is an end 
view. Figs. 6 and 7 are detail views of the 
driving mechanism. 

The object of my invention is to provide a 
device in which I get the widest range of po- 
sition and movement possible for the con- 
centrating-table as may be best adapted to 
the varying kinds and grades of ores under 
treatment. It is capable of being given a 
longitudinal, a transverse, and -a diagonal 
tilt at one and the same time, or it may be 
given any of these tilts singly, or it may re- 
main horizontal, and in any of these posi- 
tions the movement or length of stroke of the 
table is capable of variation at will. 

Having reference to the drawings, A is a 
suitable foundation or base on which the 
mechanism is supported. A frame B, eom- 
posed of longitudinal timbers suitably con- 
nected, is pivoted at one end, as at 2, to the 
base A, so as to be capable of being given a 
longitudinal tilt. This tilting is effected by 
an inelined-plane lifting mechanism seeured 
upon the parts of the base and the frame, 
near the opposite end froin the pivot 2, as 
follows: On each of the longitudinal pieces of 
the base A are similar slidmg wedges 3, hay- 
ing projecting flanges by which their position 
on these pieces is maintained. One of these 


1 flanges of each wedge is notched to form a 
rack-bar 4. A pinion 5, having an axle jour- 
naled in the base, engages with the rack and 
by suitable means, as a lever 6, is operated to 
move the wedge. Secured upon the frame B 
are rollers 7, which are adapted to engage the 
inclined faces of the wedges 3. A stmultane- 
ous movement of the levers moves the 
wedges forward or backward and corre- 
spondingly raises or lowers the end of the 
frame. <A bed portion C is hinged at & to the 
frame B. By means of these hinges the bed 
C is transversely tilted by a mechamsm 
somewhat similar to that used in giving the 
frame its longitudinal tilt. Upon the oppo- 
site side of the bed from the hinges are the 
wedge portions 9, fitted so as to slide upon 
the inclines 10, earried upon a rod 11, whieli 
latter is secured to the longitudinal portion of 
theframeB. Theunderside of this baris pro- 
vided with a rack 12, and a pinion 13, jour- 
naled in the frame, engages this rack and is 
actuated as by means of a lever 14. Thus 
by means of the lever 14 the wedges 10 are 
simultaneousty moved and the lateral tilt of 
the bed and the table varied. The shaking 
or concentrating table D is supported above 
the bed in such manner that it may be given 
a rocking or sliding movement in a direction 
obliqne to the length of the machine. Sueh 
mounting I have shown by the standards 15 
upon the bed, having their ends adapted to 
fit the cleats 16 on the bottom of the table 
and form sliding bearing-surfaces. The ta- 
ble is of irregular shape, having its ‘‘head”’ 
end narrowed. The pulp is fed in, as at 17. 
Parallel with the longer and outer edge of the 
table are the riffies 18, which may be either 
rectangular or otherwise formed in any well- 
known manner. Water is fed along the side 
and end of the table from the trough or per- 
forated pipe 19. The objeet of making this 
table with its outer edge longer is to eompen- 
sate in a manner for the longitudinal tilting 
of the table and to raise that edge of the eon- 
eentrate end which would naturally be 
lower, so that the water may tend to flow to- 
ward the head and be equally distributed 
over tbe table. Furthermore, for reasons 
soon to be shown, the valuable particles or 
the ‘“eoncentrates” will be carried “uphill” 
toward the concentrate or broad end of the 
table by means of the riffles and the shaking 
of the*table, while the slime will! flow off on 
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the lower or ‘‘tailings” side d. A differen- 
tial reciprocating movement in the ilirection 
of the riflles is given to this table in the fel- 
lowing manner: At the head end of the ma- 
chine a horizontal shaft 20 is journaled in a 
framework F and has suitable driving con- 
nections with a souree of power.. Upon this 
shaft is a eane-shaped cam 21. A sleeve 22 
upon the shaft has one end abutting against 
the base of the cam and the other end is 
threaded, on which the stroke-adjuster 23 is 
turnable. This adjuster is held between the 
guides 24 on the framework E. The sleeve 
22 is prevented from turning on the shaft by 
means of a longitudinal groove 25 in the 
sleeve, in which a projection or lug 24’ on the 
frame engages. To the head of the table is 
attached an arin 26. The outer end of this 
arm has a wheel 27 running on the face of the 
cain. This wheel is kept against the cam by 
reason of a spring 28. The tension of this 
spring is regulated by a flanged sleeve 29 
upon the arm. This sleeve is exteriorly 
threaded and is turnable in a threaded pro- 
jection 30 of the framework FE and is oper- 
ated by means of the spokes 31. By means 
of the movable sleeve 22 upon the shaft 20 
acting against the cam to move the latter, so 
the wheel 27 runs upon a greater or less cir- 
eumference of the cam, I am able to give any 
desired length of stroke or “shake” to the 
table. This ability to change the shake of 
the table is of great value in many instances. 
The cam is given such a periphery that a dif- 
ferential movement is gained—. ¢., the table 
comes to a quick stop on the concentrate end 
of its stroke and to a gradual stop at the 
other end. As previously indicated, the ta- 
ble is capable, further, through means of the 
inclined wedges, of being given a longitudinal 
tilt and a transverse tilt. These features, 
coupled with the oblique shaking movement, 
gives a differential motion to the table, 
which, with the angle of the riffles, throws 
the valuable particles toward the concentrate 
end of the table and effects a cleaner and 
closer saving than is usual in concentrating- 
tables, this by reason that the slime is car- 
ried in another direction—i. e., toward the 
lower side d—and the particles have more 
freedom toseparate according to their relative 
specific gravities. Furthermore, it has been 
found that by the use of this machine the 
finely-ground ore may he concentrated in a 
dry state—a feature that isof immense value 
in dry and arid localities where conservation 
of water is of first importance in all opera- 
tions. 

Having thus described my mvention, what 
I claim as new, and desire tu seenre by Let- 
ters Patent, is— 

1. Ina concentrator, the combination of a 
longitudinally and transversely inclined sup- 
port, anda table mounted thereon, said table 
being of irregular shape with a narrowed head 
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end, rifiles upon the table arranged parallel 
with the outer or longer side thereof and di- 
agonal to the said support, and imeaus by 
which the table is given an endwise-recipro- 
cating movement oblique to longitudinal axis 
of the machine, and in the line of said riffles. 

2. Ina concentrator, the combination with 
a base of a frame pivoted thereon, means by 
which the frame may be inclined longitudi- 
nally, a bed hinged on this frame and capa- 
ble of bemg given an inclime transverse to the 
frame, a table upon this bed, said table being 
of irregular shape and diverging from its head 
end, and having riltles parallel with its outer 
or long side and diagonal to the bed, and 
means by which the table may be viven an 
endwise-reciprocating movement oblique to 
the longitudmal] axis of the machine, and in 
the line of the riffles. 

3. Ina concentrator, 4 table having a nar- 
row head end, and gradually increasing in 
width toward the foot havmg parallel riflles 
extending in a bine oblique to the longitudi- 
nal axis of the table and parallel with the 
longer cr outer side of the table, and means 
by which this table may be given a recipro- 
cating movement in the line of these rifles. 

“4. In aconeentrator, the combination with 
a base, of a frame pivoted at one end thereon, 
inclined wedges slidable upon the base, bear- 
mg-surfaces fixed upon the frame which en- 
gage these wedges, and means by which the 
wedges are moved and the frame given a lou- 
gitudinal tlt, a bed hinged upon the frame, 
and means by which the bed is laterally 
tilted, a table carried upon the bed having 
parallel rifles obliqne to the axis of the ma- 
elune, and extending in uphill direction, and 
means by whieh the table is given a recip- 
rocating inovenient im the direction of the 
riffles. 

5. The combination with a concentrator 
table and means by which it may be longitu- 
dinally and transversely tilted, means where- 
by this table may be differentially recipro- 
eated obliquely to the Jongitudinal axis of 
the table, said means consisting of a shaft, 
a cone-shaped cam slidable upon this shaft, 
a sleeve upon the shaft and also slidable there- 
on, and abutting against the base of the cone, 
said sleeve having exterior threads, a nut 
thereon held between guides by which the 
slidimg movement of the sleeve on the shaft 
is effected, and the cam moved, and means 
wheroby the sleeve is kept from turning, an 
arm upon the head of the table and carrying 
a Wheel which runs on the periphery of the 
cam, means by which the contact of the 
wheel against the cam is maimtained. 

6. The combination im a concentrator of a 
longitudinally-tilted frame, and nieans by 
which this tilt may he varied,a transversely- 
tilted bed upon this frame and means where- 
by its tilt may be varied, a table momnted 
thereon having one side inclined outward 
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from the axis of the machine and mn the di- 
rection of the foot end of the table, means by 
which water is fed to the table along this 
longer outer edge, rifles parallel with this 
longer edge, and means by which this table 


is given a differential reciprocatmg move- | 


ment iu the direction of the rifles and where- 
by the concentrates are made to travel “up- 
hill” upon the table. 

7. In an ore-concentrator, the combina- 
tion with a longitudinally and transversely 
tilted table, said table having its outer and 
upper edge divergent from the axis of the 
machine, riflles of graduated lengths parallel 
with this upper edge and diagonal to the head 
end, aud means whereby this table is given a 
differential reciprocating movement in the 
direction of this upper edge. 

s. In an ore-concentrator, the combina- 
tion of a tavle carrying a series of parallel 
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riffles, the table being transversely adjust- 
able about an axis which is situated in a lon- 
gitudinal vertical plane, and also longitudi- 
nally adjustable about an axis that is situated 
in a transverse vertical plane, such adjust- 
ments being adapted to bring the surface of 
the table into different planes relative to the 
horizontal, and the said riffles bemg arranged 
in a direction oblique or inclined to the said 
longitudinal and transverse vertical planes, 
and means for imparting reciprocatory 
moveinents to the table on lines parallel 
with the riffles, substantially as set forth. 

jn testimony that I claim the above I have 
hereunto subscribed my nanie in the presence 
of two witnesses. 

HARRY PICOTTE TAYLOR. 
Witnesses: 
A. B. Kouny, 
K. J. McAFre. 
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To all when it may concern: 

Be it known that 1, Micharn CrmisTMANN, 
a citizen of the United States of America, re- 
siding at Leadville, in the eountv of Lake and 
State of Colorado, have invented certain new 
and useful Improvements in Ore-Concentra- 
tors, of which the following is a specification. 

My invention relates to improvements in 
ore-concentrators, and has for objeet to pro- 
vide an apparatus whieh, being simple and 
efficient, will adequately separate the mineral 
from the gangue during one operation, there- 
by obviating repeating and consequent use 
of elevators and similar applianees and sav- 
ing time and labor. I attain these objects 
by the mechanism illustrated in the accom- 
panying drawings, in the several figures of 
whieh like parts are similarly designated, and 
in which— 

Figure 1 represents a plan view of the ap- 

aratus; Fig. 2, a side elevation thereof; 
fig. 3, a vertical longitudinal section there- 
through; Fig. 4, an enlarged vertical cross- 
sec tion taken along line 4 4, Fig. 1; Fig. 5, an 
enlarged vertical cross-section along Ime 4 5, 
Fig. 1; Fig. 6, an enlarged plan view of the 
“movement end” of tne stationary frame; 
Fig. 7, a sectional fragmentary end view 
thereof; Fig. §, a section along line § §, Figy 
7; Fig. 9, a fragmentary plan view of part of 
the stationary frame and superposed rocker- 
arm; Vig. 10, an enlarged fragmentary sec- 
tion along theline 10 10, Fig. 5; Fig. 11, a per- 
spective view of one of the table-supporting 
rockers. 

5 represents the bed or base frame, eon- 
sisting of the longitudinal |eams 6 and 6 and 
eross-timlers 7, securely bolted together to 
form a rigid and adequate support for the 
table, operating meehanisin, and otuer parts 
of my device. Mounted on frame 5 1s the 
longitudinally-movable table 10, composed 
of the linoleum-covered deck 11, securely 
braced on girders 12 and suitable cross- 
timbers 13. To further strengthen the 
strueture and prevent warping, girders 12 
may be lined with metal plates 14, secured 
thereto by bolts 15. 

Deck 11 is longitudinally divided into two 
parts 16 and 17, the former of whieli is plain 
and normally level, while the other is pro- 
vided with diagonally - extending riffles 1S 
and inclines toward tie lower or ganet e-dis- 
charge side of the table. Riffles 18, which, 
if so desired, may te made to taper from the 
head to the fuot end of the deek, terminate a 
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certain distance from the table’s outer edge, 
leaving a smooth plane for final separation of 
the mineral from the gangue. 

Table 10 is, with the exeeption of its foot or 
discharge end, provided with upwardly-ex- 
tending flanges 19 and surmounted on its 
upper edge by a water-trough 20, supported 
on suitably-formed brackets 21 and provided 
on its outer side with a series of discharge- 
apertures22. The table is movably supported 
on two pairs of rockers 23, interposed hetween 
it and the stationary frame, each pair of 
roekers being conneeted by a transversely- 
extending rod 24. The lower rounded ex- 
tremities of rockers 23 are supported in eor- 
respondingly-shaped dies 25, secured in the 
outer and upwardly-extending extremities of 
parallel eurved rocker-arms 26, which are 
mounted transversely of frame 5 in cha rs 27, 
eentrally seeured on the cross-timbers 7. 
Arms 26 are connected by tie-rods 28 and a 
pivot-rod 29, which being secured at their 
lowermost point extends beyond tae arms and 
is mounted im slots 30 in chairs27. Lateral 
defleetion of the table is prevented by guide- 
plates 38, secured to tne under side of tae table 
and engaging the cutersurfaees of rockers 23. 
The upper extrenuities of rockers 23 extend in 
inverted dies 31, shaped similarly to those on 
the eurved roeker-arms and rigidly secured 
in corresponding positions to suitable parts 
of the tatle-fraime. 

It will be observed that the above -de- 
seribed errangement of parts not only per- 
mits longitudmal movement of the table, but 
also allows it to be transversely inclined by 
reason of its being pivotelly niounted in 
chairs 27 through instrumentelity of the 
pivot-rod 29. 

The transverse mclination of the table is 
adjustable by mecns of a short sheft 32, rev- 
olubly: mounted im a bezring 33 on the sta- 
tionary frame end provided with a pinion 34 
at its mner and a hand-wheel 35 at its outer 
extremity. Pinion 34 meshes into a seg- 
mental gear 36 on the inner extremity of 
mivot rod 29, end the verious perts mey be 
held in any desired position by a set-screw 
37, extending through box 33 cnd engaging 
Sihian’ S22. 

During the operation of the deviee a rep.d 
longitudine] ree.proeating or vibrating mo- 
lion is imperted to the table by the meehen- 
ism mounted on the upper end of the sta- 
tionary frame and which will now be de- 
scribed. 
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Rigidly secured to table 10 by nuts 39 is 
the forwardly and longitudinally extending 
draw or thrust rod 40, the outer extremity of 

hich extends through a spring 41 and an 
aperture in the extremity of the upper arm 
424 of a vertical lever 42, fulerumed at 43 
in a standard 44, which is mounted on the 
stationary frame 5. A nut 45, screwed onto 
the outer extremity of the draw-rod, engages 
the outer surface of arm 42%, while a second 
nut 46 gives tension to spring 41, which forms 
an adjustable buffer during the operation of 
the device. 

Mounted in bearings 47, bolted to the sta- 
tionary frame, is the transverse shaft 48, 
which carries the cam or wiper wheel 49. 
Shaft 48 may receive its rotary motion from 
any convenient source of power by means of 
pulleys 50. ‘The peripheral surface of wheel 
49 engages the periphery of an antifriction- 
wheel 51, revolubly mounted m a slot 52 in 
the lower arm 42° of lever 42, which extends 
along the inner surface of the end timber 7? of 
the stationary fre A headed rod 53 ex- 
tends through apertures in the lower ex- 
tremity of arm 42° and timber 7* and 
through a coil-spring 54, its head engaging 
the surface of said arm, while a nut 45, 
screwed onto its outer extremity, gives ten- 
sion to spring 54. 

During the operation of the device the ro- 
tation of shaft 48 will cause the peripheral 
projections on the cam-wheel to engage the 
antifriction-wheel 51 in arm 42°, which, being 
forced inwardly, impeis the opposite arm of 
lever 42 to move outwerdly, drawing the ta- 
ble with it. Spring 54 is at the same time 
compressed, with the result that the moment 
the projection on the wiper-wheel is disen- 
gaged from the periphery of the antifriction- 
wheel the relaxation of said spring will cause 
the lever and table to resume their original 
position. In this manner a rapid recipro- 
cating or vibrating movement is imparted to 
the table, the speed of which may be regu- 
lated by the number of peripheral projections 
on wheel 49. 

Although the ore may be fed onto the ta- 
ble in any suitable manner, I preferably and 
in order to obtain perfeet results make use 
of a pan 48, which is mounted on an elevated 
platform 55 at the feed end of the table by 
means of antifriction-balls 57, whieh, being 
interposed between the two, engage corre- 
spondingly-xhaped sockets 56, secured to the 
platform, and oppositely-located inverted 
sockets 59 ou the lower surface of the pans 
Two horizontally-arranged ecceutries 60 and 
60%, extending in correspondingly-shaped 
sockets 61 on the under surface of the pan, 
are adapted to impart an eccentric move- 
ment to pan 55 ail are to this end secured 
to the upper extremities of vertical shafts 62 
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62" are, furthermore, provided with bevel 
gear-wheels 65, which mesh into correspond- 
ing wheels 66 on a counter-sheft 67, mounted 
in bearings on standard 71,and which is op- 


, eratively connected with shatt 48 by a belt 


68, passing around pulleys 69 and 70 on said 
shafts. Pan 58, having an outwardly-flaring 
peripheral side, is provided with a number 
of radielly-extending riffles 72 and a central 
upwardly -extending cylindrical projection 
32, the upper surfece of which is concave to 
receive the pulp discharged thereon through 
a valve-controlled spout 75 from a super- 
posed receptecle 74. By reason of the ec- 
centric motion of pan 58 the pulp overflow- 
ing the edges of projection 32 will thus be 
fed around cll peris of the pen instead of 
being discherged therein at one point. Pan 
58 is, furthermore, provided with two valve- 
controlled discherge-spouts 76 and 77, the 
lower one, 76,of which being located near the 
bottom discharges the heavy and valuable 
particles contained in the pulp into a feed- 
box 78, mounted on table 10 and having a 
number of apertures 783, through which the 
material is spread over the surface of the 
deck. The upper spout 77, loceted near the 
upper edge of the pin, diseherges the hghter 
nlatter or gangue into a launder 79, which 
conveys it to a settlng-tank or other suitable 
receptacle. The classifying and feeding ap- 
peratus thus deseribed in combination with 
my table is subject of a separate application 
for patent, Serial No. 284,193, filed October 
24,1905. 

The worthless matter or gangue discharged 
over the lower or discharge side of the table 
falls in a launder 105, placed alongside said 
table, and which, like leunder 79, may lead to 
a seitling-tank or other receptacle. A sec- 
ond taunder 106, placed alongside launder 105, 
receives and conveys the siliea contained in 
the pulp, which, collecting at one point on the 
lower side of the table during the operation of 
the device, is discharged over an apron 107, 
which, being hung over the side of the table 
and launder 105, may be moved to any de- 
sired point. 

Having thus described the mechanical con- 
struction of my device, its operation is as 
follows: The pulp being discharged from 
tank 74 through spout 75 onto the concave 
surface of projection 73 of pan 58, Is, as here- 
tofore esp ained, fed evenly along the inner 
surface of the pan, in which, by reason.of it 
eccentric motion, resembling that of the ordi- 
nary miner’s pan, the heavy mineral-beuring 
particles of the pulp settle on the bottom to 
he discharged through spout 76 into the feed- 
box 78 on part 16 of the deck. , Being spread 
over the smooth portion 16 of the table 
through apertures 78° in the feed-box, the 
matter is separated by reason of the vibrat- 


and 62%, mounted in bearings 63 and steps | ing motion of the tuble, the heaviest and 


64 on the stationary frame. 


Shafts 62 and | most valuable particles moving along part 16 
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of the deck to be discharged along its lower 
end, while the lighter matter, aided by the 
water supplied from trough 20, will flow 
over the ritfied inclined portion 17 of the ta- 
ble, the riffles on which progressively catch 
the heavier particles and guide them to the 
lower or discharge-end of the table, while the 
lighter matter or gangue overflowing the side 
of the table falls into launder 105. 

Although the device has been illustrated 
in the drawings as being in a horizontal posi- 
tion, it may be preferable while operating 
to incline the same from the head to the tail 
end by elevating and propping the movement 
end of the stationary frame. 

Having thus described my invention, what 
Tclaim is— 

1. In combination a stationary frame, a 
concentration-deck mounted thereon said 
deck having a level’ portion extending from 
end to end thereof and a portion inclining 
laterally from said level portion, riffles ar- 
ranged diagonally on said inclined portion, a 
space being left between the rear ends of the 
riffles and the end of the deck and means for 
reciprocating the deck. 

2. In combination a stationary frame, a 
concentrator-deck thereon, said deck having 
a level portion extending from end to end 
thereof and a portion inclining laterally from 
said level portion, riffles diagonally arranged 
on said inclined portion, a trough located 
along the side edge of said inclined portion, 
iicans for spraying water on the outer edge 
of the level portion, means for feeding the ma- 


3 


terial at the upper end of said level portion, 
means for reciprocating said deck and means 
for inclining said deck transversely. 

3. In combination, a stationary frame, a 
concentrator-deck mounted to have a recip- 
rocating movement thereon, a two-armed le- 
ver fulerumed on said frame, a draw-rod con- 
nected at one end to said deck and its other 
end resiliently connected with the upper end 
of the lever, said connection consisting of a 
spring and a nut screwed on the draw-rod, a 
friction-roller carried by the lower end of said 
lever, a wiper-wheel revolubly mounted on 
the frame and arranged to engage the said 
friction-roller, a spring engaging with the 
lower end of the lever to hold it in its normal 
position and means for adjusting the said 
spring. 

4. In combination, a stationary frame, 


parallel segmental rocking arms fnounted on :; 


said frame, a shaft passing through the cen- 
ters of said rocking arms, means for rocking 
said shaft, a rocker carried by each end ot 
each rocking arm, a shaft connecting the 
rockers on each rocking arm together, each 
rocker having two rounded portions, one en- 
gaging with the rocking arm, a deck resting 
on the other rounded portion of each rocker, 
and means for reciprocating the deck. 
In testimony whereof I have affixed my 
signature in presence of two witnesses. 
MICHAEL CHRISTMANN. 
Witnesses: 
JAMES GLYNN, 
ANDREW P. ADOLPHSON. 
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To all whom it may concern: . 

Be it known that I, FrepEriIck T. SNYDER, 
a citizen of the United States, residing at 
Chieago, Oak Park, in the county of Cook 
and State of Illinois, have invented «a certain 
new and useful Improvement in Shaking- 
Table Separators, of which the following is a 
full, clear, concise, and exact description. 

My invention relates to an ore concentra- 
tor, and has for its object to provide “im- 
proved apparatus for separating magnetic- 
ally permeable ores from mixtures of mate- 
rials containing such ores; my invention be- 
ing more parucularly intended to be used in 
connection with mixtures of ores or mate- 
rials which have so nearly the same specific 
gravity that they could not ordinarily be 
separated by the usual type of shaking table 
separator which is dependent for its opera- 
tion upon the different specific gravities of 
the materials worked upon. : 

Yor example, where the mixture is com- 
posed of materials whose specific gravities 
do not differ more than one unit such as a 
mixture of feldspar, hornblende, magnetite 
and corundum, the ordinary type of shaking 
table concentrator is ineffective to separate 
any one of these materials from the rest. 


My invention, broadly speaking, contem~ 


plates the application of a magnet to a shak- 
ing table concentrator, the magnet being ad- 
justed so as to act upon the materials upon 
the table to the extent of changing the eifect- 
ive weight of the more permeable particles, 
so that the relative effective weights of the 
different materials in the mixture will be re- 
adjusted with a view of permitting the sepa- 
ration of the effectively lighter particles from 
the others. 

J will describe my invention particularly 
by reference to the accompanying drawings, 
which illustrate the preferred embodiment 
thereof. 

Figure 1 is a plan view of the ore concen- 
trator constructed and equipped in accord- 
ance with my invention; Fig. 2 is an eleva- 
tion thereof; Fig. 3 is a sectional enlarged 
diagram on line 3-—3 of Vig. 1, showing a 
portion of the table in cross section, together 
with the materials thereon to illustrate the 
readjustinent in the relative positions of the 
materials which takes place under the influ- 


matic plan view of the table showing the dis- 
tribution and separation of the materials. 
Vig. 5 is a detuil cross sectional view illus- 
trating teeth or ridges upon the pole face of 
the magnet. 

The same fetters of reference indicate the 
same parts wherever they are shown. 

The concentrating table shown in the 
drawings, except for the magnet and its sup- 
porting parts, is a type well known in the 
art. The material is fed onto the table a’ 
through the feed box @ shown in the upper 
right hand corner of big. 1, from which it is 
gradually caused to move along the table to- 
ward the other end. Such movement is 
caused by the differential reciprocating or 
shaking movement. of the table produced by 
the mechanism 5 of the usual type. The re- 
turn movement of the table at the end of its 
movement toward ihe left in Fig. 1 is much 
quicker than its return from the movement 
toward the right. This differential recipro- 
eating motion, as is well known, will cause a 
step-by-step progression of the materials on 
the table toward the left hand end. This 
movement may be assisted somewhat by a 
slight inclination of the table in the same di- 
rection. The table is also slightly inclined 
about its longitudinal axis, so that wash wa- 
ter fed to the table through the clear water 
box 6 in the upper right hand portion will 
flow down the surface of the table in the 
usual manner. Witfles ¢ ¢ are provided upon 
the surface of the table, said riffles extending 
parallel to the direction in which it is recip- 
rocated. As shown, the riffles are succes- 
sively longer toward the lower part of the ta- 
ble, so that their left hand ends are located 
in a diagonal line from the wpper right hand 
corner to the lower left hand corner thereof. 

The normal operation of such a table is 
that the materials fed onto the table through 
the feed box @ are gradually moved along the 
table parallel to the riffles ¢ ¢, by tlre differen- 
tial reciprocatine or shaking motion which is 
imparted to the table by the mechanism 5. 
At the same time dressing water flowing 
across the table transversely to the riflles 
carries the lighter material over the tops of 
the riflles and downwatd to the lower edge of 
the table. The heayier material, however, 
sinks to the bottom of the channels between 


ence of the magnet; and Fiy. 4 is a diagram- | the riffles and continues its passuve down the 
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table parallel to said riffles. The result is | 
that the lighter materials are separated from 
those which are heavier, the lighter materials 
coming off near the forward end of the table, 
while the heavier materials stay on the table 
until they reach the lower end. 

As before stated, however, unless there isa 
difference of over one unit in the relative spe- 
cific gravities of the materials in themixture 
to be separated, such a separation cannot be 
propery made in the manner above de- 
scribed; and in accordance with my inven- 
tion I mount a magnet adjacent te the table 
and adjust the same to act pun the mag- 
netic particles in the mixture of materials, in 
such a way as to vary their effective weight, 
preene in thidway a difference in the ef- 

ective weight of the magnetic and non-mag- 

netic materials sufficient to admit of their 
separation by the Shakingtable. This result 
may te obtaimed by disposing the magnet m 
immediately above the table with its pole 
pieces m’ m’ extending in lines diagonal to the 
rifles, with the faces of said pole pieces as 
close to the surface of the table as practical. 
The faces of the pole pieces should be rough- 
ened or provided with permeable projections 
to establish convergences of the lines of force 
toward said poles, since the magnetic par- 
ticles tend to follow the converging lines: of 
force. 

To decrease the reluctance of the magnetic 
circuit, an iron plate m? may be provided 
underneath the table-directly below the mag- 
net poles. 

By the means above described, a series of 
narrow areas of magnetic concentration is 
established, in lines diagonal to the general 
direction of passage of the materials upon the 
table. The effect of the magnetic field thus 
established is that when the materials upon 
the table come within the influence of said 
field, the more permeable particles are so in- 
fluenced that their effective weight is changed 
with relation to the non-magnetic materials, | 
the permeable particles in this instance rising 
to the top of the mixture, where they may be 
washed off by the dressing water, while the 
less permeable particles remain at the bot- 
tom and are gradually carried along parallel 
to the riffles by the differential shaking mo- 
tion of the table. 

In the diagram Fig. 2 Ihaveillustrated the 
rearrangement of the materials in the mix- 
ture which is brought about when said mate- 
rials come within therange of influence of the 
magnet. The left hand portion of the figure 
illustrates the relative positions which the 
different. materials in ie mixture will as- 
sume under normal conditions, while the 
right hand portion of the figure illustrates 
the relative positions of the materials when 
the magnetic particles have been rendered 
effectively lighter under the influence of the 
magnet. 
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The magnet should not be of sufficient 
strength to actually lift the magnetic parti- 
cles off theitable or draw them out of theniix- 
ture, but simply to overcome the force of 
gravity to such an extent that im the shaking 
of the table they will be brought to the top 
where they can readily be washed off by the 
dressing water. 

To give a specific illustration, the ordinary 
relative weights of feldspar, hornblende. mag- 
netite and corundum under water are indi- 
cated by the following figures: feldspar, 1.50; 
hornblende, 2; magnetite, 4; ‘corundum, 3. 

It will be seen that there is not sufficient 
difference in the specific gravities of these sey- 
eral materials to permit of a ready separation 
thereof by the ordinary type of shaking table 

oncentrator.» With the céncentrator of my 
invention, however, equipped with the mag- 
net, when the materials come within the in- 
fluence of the magnet, their apparent or ef- 


fective weights under water become as fol- 


lows: feldspar, 1.50; hornblende, 1.50; rnag- 
netite, 1.50; corundum, 38. That is to say, 
the corundum is now the heaviest material 
in the mixture, and there is a difference of 
one and a half units between its specific 
gravity and the apparent or effective specific 
gravity of either of the other materials; 
whereas without the magnet the magnetite 
would be heavier than the corundum, but 
not enough heavier to permit of satisfactory 
separation by the shaking table. Such a 
mixture of feldspar, hornblende, magnetite 
and corundum may therefore be separated 
by means of my concentrator as above de- 
scribed, the feldspar, hornblende and mag- 
netite under the influence of the magnet be- 
ing raised to the top of the riffle by the shak- 
ing of the table, and washed froin the riffles 
by the dressing water, coming off at the 
lower edge of the table in the zone marked 
M, while the cornndum will be carried along 
to the lower end of the table where it will 
finally come off in the zone marked C. 

Under present methods of operation, the 


| different minerals to be separated are also 


found associated with large quantities of 
silica or other barren rock, usually equaling 
from three to ten times the weight of the 
mineral. The present practice consists in 
putting the ore over a wet shaking table 
which separates the gangue from the mineral. 
The mineral is then dried and put through a 
magnetic separator for the separation of the. 
different niinerals. In my present form of 
apparatus these second and third steps are 
avoided, as the material is separated mag- 
netically at the same time that the mincral 
is concentrated out of gangue. It will he 
seen that the operation of the magnet inter- 
feres in no way with the concentration of the 
minerals from the gangue. The paths taken 
by the different materials are illustrated in 
Fig. 4, the zone marked F being that oceu- 
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pied by the feldspar, which in the illustration 
selected is the gangue material. The path 
of the inagnetite is indicated at M, and the 
path of the corundum is indicated at C. A 
trough is provided along the lower side of the 
table, and is divided into three compart- 
ments d’ @d?. Thecompartmentd’ is adapt- 
ed to reccive the feldspar or other light sili- 
cates and convey the same to a suitable re- 
ceptacle ¢; similarly the compartment d* re- 
ceives the magnetite or other magnetic par- 
ticles, and conveys the same to a box ©’, 
while the heaviest non-magnetic material, 
such as corundum, is conveyed by the com- 
partment d’ to a box e?. 

Having thus described my invention, I 
clain: : 

1. In a concentrator, the combination 
with a transversely-inclined shaking table 
having longitudinal channels thereon, of 
means for feeding a mixture of magnetic and 
non-magnetic minerals and gangue to the 
head of the table, means for imparting a 
differeritial reciprocating motion to the table 
parallel to said channels in a direction to 
cause a travel of the mixture toward the 
foot of the table, means for flowing water 
across the table transversely to said chan- 
nels to remove the gangne from the mix- 
ture, and a magnet suspended above the 
table near the foot thereof and adapted to 
exert a lifting force upon the magnetic con- 
stituents of the mineral concentrate, suffh- 
cient to cause said constituents to be washed 
by the water across said channels into a path 
divergent from the remainder of said con- 
centrate. 

2. In a concentrator, the combination 
with a table, of means for feeding materials 
to be separated to said table, means for agi- 
tating said table to pass said materials grad- 
ually along the table longitudinally thereof, 
a magnet having pole pieces above the table 
close to the surface thereof, said pole pieces 
extending across the table to the lower 
lateral edge thereof in a direction diagonal 
to the direction of passage of materials along 
the table, and means for flowing water across 
the table, substantially as set forth. 

3. In a separator for mixtures of materials 
of different magnetic permeability, but of 
nearly the same specific gravity, the combi- 
nation with a transversely-inclined table and 
means for feeding the mixtures of materials 
in a thin layer upon the table, a series of low 
obstructions extending longitudinally upon 
the table, means for imparting a differential 
reciprocating motion to said table in a direc- 
tion to cause a gradual moyement of the 
materials along the table substantially paral- 
lel to said obstructions, means for establish- 
ing a flow of water across the table at an an- 
gle to said obstructions, and a magnet adapt- 
ed to act upon the materials upon said table 
to the extent of changing the effective weight 
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| of the more permeable particles relative to 
the weight of the other materials, whereby 
the materials having the highest effective 
weight rise above the level of the other ma- 
terials and are washed over said obstruc- 
tions by the water, and so separated. 

4. In a concentrator, the combination 
with a table having longitudinal riffles there- 
on, of means for feeding materials to be sepa- 
rated to said table, nieans for imparting a dif- 
ferential reciprocating motion to said table 
in a direction substantially parallel to said 
riffles to cause a net travel of the material 
along the channels between said riffies, means 
for flowing water across the table trans- 
versely to the riffles. and a magnet suspended 
above the table adapted ty exert a lifting 
force upon the magnetic particles sufficient 
to enable said particles to be washed by the 
water across the riffles, whereby said mag- 
netic particles are separated from the heavy 
non-magnetic materials. 

5. In an ore-concentrator, in combination, 
for effecting selective separation of various 
inineral valucs anid gangue, « table having @ 
rifled top slightly inclined from the hori- 
zontal, means for supplying a flow of water 
over said table-top, means for feeding onto 
the higher part of the table-top the mixed 
materials to be separated, mechanism for 
differentially agitatmg said table-top, and a 
source of maguetic influence of limited in- 
tensity so arranged that such of said mate- 
rials as arc of like specific gravity but diverse 
magnetic properties will have their flotation 
differentiated while passing through the 
magnetic field and will be resultantly dis- 
persed and isolated from each other, sub- 
stantially as specified. 

6. In an ore-concentrator, in combination, 
for effecting selective separation of various 
mineral values and gangue, a table having a 
riffled top slightly inclined from the horizon- 
tal, means for supplying a flow of water over 
said table-top, means for fecding onto the 
higher part of the table-top the mixed mate- 
rials to be separated mechanism for differen- 
tially agitating said table-top, and an clectro- 
magnet of limited intensity so arranged tbat 
such of said materials as are of like specific 
emery but diverse magnetic properties will 

ave their flotation differentiated while pass- 
ing through the magnetic field and will be re- 
sultantly dispersed and isolated from each 
othe?, substantially as specified. 

7. In an ore-concentrator, in combination, 
for effecting selective separation of various 
mineral values and gangue, a table having a 
rifled top slightly inclined from the horizon- 
tal, means for supplying a flow of water over 
said table-top, means for feeding onto the 
higher part of the table-top the mixed mate- 
rials to be separated, mechanism for differen- 
tially agitating said table-top, and an elec- 
tromagnet of limited intensity suspended 
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slightly above the water-current flowing over 
said table-top and arranged so as to facilitate 
the flotation and resultant isolation of such of 
said materigls as are of like specific gravity 
with others but of higher paramagnetic prop- 
erties, substantially as specified. 

8. In an ore-concentrator, in combination, 
for effecting selective separation of various 
minera} values and gangue,.a longitudinally 
movable table having its top shghtly mnelined 


from the horizontal and provided with a series, 


of longitudinal riffles successively increasing 
in length from the upper toward the lower edge 
of said table, means for supplving a flow of 
water over said table-top from its upper to- 
ward its lower edge, means for feeding onto 
the higher partgof the table-top above the 
shortest riffle the mixed materials to be sepa- 
rated, inechanism for imparting differential 
Teciprocating movement to said table, and a 
source of mignetic influence of limited inten- 
sity so arranged that such of said materials as 
are of like specific gravity but diverse mag- 
netic properties will haye their flotation differ- 
entiated while passing through the magnetic 
field and will be resultantly dispersed and 
isolated from each other, substantially as 
specified. 

9. In an ore-concentrator, in combination, 
for effecting selective separation of various 
mineral values and gangue, a longitudinally 
movable table having its top slightly inclined 
from the horizontal and provided with a series 
of longitudinal riffles suecessively increasing 
in length from the upper toward the lower 
edge of said table, means for feeding onto the 
higher part of the table-top above the short- 
eSt riffle the mixed materials to be separated, 
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mechanism for imparting differential recip- 
rocating movement.to said table, and an elec- 
tro-magnet of limited intensity so arranged 
that such of said materials as are of like spe- 
cific gravity but diverse magnetic properties 
will have their flotation differentiated while 
passing through the magnetic field and will 
be resultantly dispersed and isolated from 
each other, substantially as specified. 

10. In an ore-concentrator, in combina- 
tion, for effecting selective separation of va- 
rious mineral values and gangue, a longitudi- 
nally movable table having its top slightly 
inclined from the horizontal and provided 
with a series of longitudinal riffles successively 
increasing in length from the upper toward 
the lower edge of said table, means for sup- 
plying a flow of water over said table-top 
from its upper toward its lower edge, means 
for feeding onto the higher part ofthe table- 
top above the shortest riffle the mixed mate- 
rials to be separated, mechanism for impart- 
ing differential reciprocating movement to 
said table, and an electro-magnet of limited 
intensity suspended slightly above the water- 
current owing over said table-top and ar- 
ranged so as to faciltate the flotation and re- 
sultant isolation of such of said materials as 
are of like specifie gravity with others but 
of higher paramagnetic properties, substan- 
tially as specified. 

In witness whereof, I hereunto subscribe 
my name this 10th°day of October A. D., 


1904. 
FREDERICK T. SNYDER. 
Witnesses: 
De Wirt C. Tanner, 
WINFIELD VW. LEACH. 
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To all whom it may concern: 

Be it known that I, ULysses S. JAMEs, a 
citizen of the United States, residing at New- 
ark, in the county of Essex and State of New 
Jersey, have invented new and useful Im- 
provements in Ore-Concentrators, of which 
the following is a specification. 

This invention relates to ore concentrators. 

The present invention is of the same gen- 
eral type as that disclosed in my pending 
application, Serial Number 263,064, filed 
May 31,1905. The present concentrator pos- 
sesses all the advantages possessed by that 
covered in said application. 

An ore concentrator made in accordance 
with my invention involves a longitudinally 
or endwise reciprocatory table. This table 
is made up of two sections, one of which is 
the concentrating portion proper, while the 
other of which constitutes a slime pan. 
There is some concentration done on or in 
the slime portion or pan, but the major part 
of the concentration is performed upon said 
conceltrating portion, for which reason such 
designation has been adopted. By virtue of 
the slime portion [ am enabled to save min- 
eral values in the slime delivered into or onto 
said slime portion, a proceeding which has 
heretofore, so far as | am aware not been 
possible. The gangue or refuse matter is 
discharged over one edge of the concentrat- 
ing portion of the table, while the concen- 
trates saved from the slimes are discharged 
over such edge immediately back of the place 
of discharge of the gangue. 

T have briefly alluded to the construction 
of a table embracing my invention. In the 
drawings accompanying and forming part of 
this specification, I show one simple adapta- 
tion of said table, which to enable those 
skilled in the art to practice said invention, I 
will set forth in detail in the following de- 
scription, while the novelty of said invention 
will be included in the claims succeeding 
said deseription. The table is of such char- 
acter that it is not subject to vertical vibra- 
tion; it and the parts upon which the table is 
mounted are strongly braced. 

The invention has other objects and ad- 
vantages which with the foregoing will be 
hereinafter treated at length. 


Referring to the drawings, Figure 1 is a | 


top plan view of an ore concentrator involv- 
ing my invention. Fig. 2 is a longitudinal 


on the line 2—2 of Fig. 1. Fig. 3 is a trans- 
verse sectional view, the section being on the 
line 3—2 of said Fig. 1. Fig. 4 is a side ele- 
vation of the table. Fig. 5is a top plan view 
of a supporting frame. ~ Fig. 6 is a transverse 
sectional view on the line 6—6 of Fig. 5. 
Fig. 7 is a detail view in perspective of a re- 
inforcing or stiffening member. Fig. 8 is a 
sectional elevation showing part of the table 
and a supporting member. Fig. 9 is a view 
of the parts shown in the preceding figure, 
the section in Fig. 9 being in a plane at right 
angles to that of Fig. 8. Figs. 10 and 11 are 
face and top plan views of a bracket, herein- 
after more particularly described and show- 
ing also a portion of a bed. 
Similar numerals refer to 
throughout the several figures. 
My improved concentrator involves a 
suitable table upon which the concentrating 
is done. I have shown an advantageous 
form of table in the drawings, the same being 
denoted in a general way by 2. In the 
present case the table consists of two sections 
as 8and 4. As the greater part of the con- 
centration of the ore is performed upon the 
portion 3 of the table, I will designate the 
same as a concentrating portion, although 
from what las been hereinbefore stated it 
will be understood that the slimes are profit- 
ably worked over or concentrated upon the 
slime portion 4. The two sections are con- 
nett an a flexible manner, the hinge lying 
between the two being denoted in a general 
way by 5 and as represented best in Fig. 1, 
said hinge or dividing line is oblique to the 
line of motion of the table, such line of mo- 
tion being longitudinal. TI have not shown 
any means for longitudinally reciprocating 
the table 2 for the same constitutes no part 
of the present invention, This particular 
mechanism may he of any desirable kind and 
may be of substantially the same type as 
that now generally in use which is adapted to 
give to the table initially on its! forward 
stroke a slow movement, and finally, or on 
the completion of such stroke, an accelerated 
motion to drive the mass on the table for- 
ward. On the return stroke of the table 
such mechanism will cause first a rapid and 


like parts 


| then a slow motion of the table so that the 


mass on the table will be retained in its ad- 
vanced position. oe : 
The table as shown best in Fig. 2 includes 


sectional view of the same, the section being { in its make-up a series of longitudinally ex- 
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tending slats as 6 covered with some suitable- 


material as 7 upon which the concentrating 
is done. The inaterial 7 may be, for ex- 
ample, linoleum. The longitudinally ex- 
tending slats 6 are crossed on their under 
sides by cross bars as &, the slats and cross 
bars being usually made of wood, whereby 
the table can be made inexpensively while it 
is sufficiently strong and stable to withstand 
the hard usage to which a table is put. 
Some of the cross bars 8, as clearly shown in 
Fig. 1, are intersected by the hinge or divid- 
ing line 5. Those cross bars 8 which are lo- 
cated directly under or form part of the con- 
centrating portion 3 of the table are sub- 
jected to unusual stress which tends to dis- 
tort or break the same. To prevent dis- 
tortion of these particular cross bars, I pro- 
vide stiffening or reinforcing members in 
connection therewith, and these stiffening or 
reinforcing members may be of any desirable 
character, although they are shown as being 
of channel forin as indicated in Fig. 7. \The 
reinforcing inembers 9 may consist of sheet 
metal properly shaped, or they may be in the 
form of castings to closely fit the coéperat- 
ing cross bars and to be united thereto in any 
desirable manner. They may be held in 
place by a driving fit or by friction or esa 
tive means may be provided for holding 
them in assembled relation. 

That part of the concentrating portion 3 of 
the table to the right of the hinge line 5 in 
Fig. 1 is upwardly inclined from said hinge 
line and the latter constitutes the base for 
said upwardly inclined or concentrating por- 
tion. In addition to this upward inclina- 
tion of the concentrating portion, the latter 
is also oblique to the line of motion of the 
table. The angularity of such concentrating 
portion may be varied to adapt the table to 
the particular character of ore being worked 
and I will hereinafter deseribe a simple 
means for securing this adjustment. 

The feed box for supplying pulp onto the 
tuble may be of any desirable character and 
may be mounted in any suitable way. Tor 
this purpose, I have shown a feed box 10 as 
fastened in some convenient way to the 
slime portion or pan of the table, and as 
crossing the hinge line between said slime 
portion and the concentrating portion of the 
table, whereby the pulp is delivered directly 
onto the head end of he table so thut when 
it strikes the table it can be advanced there- 
along and can he also stratified, the mineral 
values in the mass which are the heavier 
settling to the bottom of the mass or directly 
onto the top 7 of the table. The slimes are 
carried into the slime pan 4 by reason of 
their seini-fluid condition assisted by the 
wash water. 

The pulp is introduced onto the head end 
of the faible or substantially thereat ut the 


junction between the two portions of the. 
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table. When the table is vibrated the mass 
of pulp thereon will become stratified, the 
heaviest particles being at the bottom of the 
pulp ‘and the others being in superposed or- 
der in accordance with the specific gravities 
of the particles forming them, the gangue 
being on top. On the movement of the 
table, the pulp is advanced toward the tail 
thereof and the several constituents in which 
the pulp has been separated are moved cross- 
wise of the table or toward the front thereof, 
the gangue moving more rapidly than the 
other materials. The gangue is, therefore, 
carried toward the front edge of the table 
and is discharged thereover between the 
dividing or hinge line 5 and the tail of the 
table. The mineral values are carried to- 
ward the tail of the table with less lateral 
movement than the gangue, owing to their 
greater density and are discharged over the 
front of the table and over the tail end 
thereof. 

The wash water is supplied to the table 
along a line obhque to ite line of motion 
thereof and any suitable means may be pro- 
vided for this purpose. For furnishing the 
wash water I represent a pipe 11 extending 
along the angular portion of the upper or 
rear edge of the ane which angular edge as 
shown in Fig. 1 is at an acute angle to the 
hinge line 5. Extending longitudinally of 
the table are parallel riffles as 12 which cross 
the hinge line 5. These riffles extend in the 
direction of line of motion of the table and 
are comparatively shallow so as not to re- 
tard the lateral motion of the gangue after 
the same has been separated from the min- 
eral values. 

Along the rear of the table is extended a 
ledge as 13 which connects with the ledge or 
flange 14 extending across the head end of 
the table, the flange 14 having its front end 
deflected upon a forward angle and extend- 
ing into the ledge or flange 15 running along 
the slime portion of the table. The free end 
of this ledge or flange 15 extends short of the 
slime portion so as to provide an outlet as 16 
for the mineral values concentrated from the 
slimes which particular mineral values are 
discharged over the front of the table imme- 
diately behind the gangue, the gangue being 
delivered over the front of the tifble at a 
point commencing with the dividing line 5 
and ending at a point between the same and 
the tail of the table. Extending across the 
table diugonally thereof is a ridge as 17 lo- 
cated in the present instance upon the slime 
portion 4. This ridge 17 extends approxi- 
mately from the rear head corner of the 
table to the front edge thereof substuntiully 
centrally of the length of said front edge and 
near the hinge line 5. The ridge 17 with the 
flanges 14 and 15 present the marginal por- 
tion of the slime pan which has the outlet 16. 
The ridge 17 has oppositely inclined faces us 
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18 and 19 both diagonal to the line of motion | 


of the table. The face 18 constitutes really 
the concentrating or elfective part of the 
slime pan and is wider than the face 19; it ex- 
tends upward toward the apex of the ridge 
17, while the face 19 extends downward from 
said ridge. This ridge 17 prevents the coarse 
material from entering the slime pan al- 
though it does not prevent the slimes from 
entering said pan owing to their character. 
The upper surface of the ridge or flange 15, 
which in the present case is horizontally dis- 
posed, merges into the inclined face 18 as 
clearly indicated. in Figs. 1 and 2. The 
wash water and the water in the slimes con- 
tained within the slime pan 4 is in a quiet or 
still condition so as not to offer any resist- 
ance to the flow of the slimes into said slime 
an. 

When the slimes enter the slime pan the 
mineral values therein gravitate toward the 
bottom of the liquid and on the forward mo- 
tion of the table are projected onto the in- 
clined surface 18. The ridge 17, however, of 
which said inclined surface forms a part, pre- 
vents the mineral values which hee de- 
scended in the shmes from being washed 
over the top of the ridge and this result is 
aided by the wash water flowing over the top 
of the ridge. The mineral values in the 
slimes are after precipitation projected on 
the forward motion of the table onto the in- 
clined surface and are not carried thereover 
us previously set forth, but they are moved 
along said inclined surface and are directed 
through the outlet 16. The wash water 
free Beiiiicral values and mixed with tailings 
or refuse from the slime pan passcs over the 
front ledge 15. By the provision of the 
slime pan I am enabled to save mineral 
values in slimes which have not heretofore 
been saved with concentrating tables as ordi- 
narily constructed. 

The framing for supporting the table 2 
may be of any desirable character, although 
in Figs. 4 and 5 [ have represented an ad- 
vantageous form of framing and the same 
involves in its make up a stationary member 
denoted in a general way by 20 and a swing- 
ing member as 21, the swinging member he- 
ing hingedly mounted and being directly as- 
sociated with the concentrating portion 3 
of the table by virtue of which the angular 
adjustment of said concentrating portion 
may be readily obtained. The portion 20, 
as best shown in Fig. 5, comprises two 
stringers, each denoted by 23, which con- 
verge toward the tail of the table. These 
stringers are prevented from inward motion 
by the cross beams 24 fitted between and 
suitably secured to the same, while outward 
motion of the two stringers is prevented by 
the tie rods or bolts 25 of any desirable num- 
ber. The two stringers 23 nre cut away be- 
tween their ends as shown for example in 


3 


Fig. 4 and the diagonally disposed strut or 
brace~26 rests on the top of the cut away 
portions and bears near its opposite ends 
near the forward ends of shoulders produced 
by said. cut away portions. The upper face 
oh the brace or strut 26 is flush with or in the 
same horizontal plane as the upper surface of 
the deeper ete of the two stringers. (See 
Fig. 4). This brace extends in the direction 
of the hinge line 5 and is located immediately 
under said line so as to prevent the table tip- 
ping in the direction of the said line. In ad- 
dition to this the brace also strengthens the 
bed or foundation frame and provides a 
means for upholding certain links. The 
hinges, each designated by 27, are also sus- 
tained by this brace 26, the hinges uniting 
the two sections of the frame or bed of the 
table. The axes of the several hinges 27 are 
alined and are in a vertical plane intersectin 

the hinge line 5. The hinge member 21 o 

the bed or foundation frame, is shown as 
composed of two steel or other metallic bars, 
each designated by 28 and which extend in 
the same general direction as the stringer's 
23, as illustrated in Fig. 5. Between the two 
bars or channel irons 28 the cross braces 29 
extend, said cross braces having heads at 
their opposite ends fitted within the chan- 
nels of said bars 28 and bolted or otherwise 
suitably fastened to the websthereof. These 
cross braces or bars 29 prevent lateral mo- 
tion both inwardly and outwardly of the two 
bars or channel irons 28. On the upper side 
of the two cross pieces 24 at the left in Fig. 5 
rests and is suitably fastened a beain 30, the 
ess face of which is in the same horizontal 
plane as the upper face of the obliquely clis- 
posed brace or strut 26, the two parts last 
mentioned abutting against each other in or- 
der to further strengthen the structure. 

] flexibly support the table 2 in an advan- 
tugeous manner so that it will not be suscep- 
tible to shocks or jars, but on the contrary 
will run smoothly and noisclessly. This re- 
sult | accomplish by links of a novel charac- 
ter extending between the table and the bed 
or foundation piece for the table which, as 
will be understood, comprises stationary and 
hinged sections as 20 and 21, respectively. 


-There are two series of these links, one series 


extending between the stationary member 
20 and the table, and J will designate each in 
a general way by 31, while the other series, 
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each of which 1 will designate in a genera! 126 


way by 32, extends between the swinging 
member 21 and said table. Aliofthe links are 
of the same general character so that a de- 
tailed description of one will suflice for the re- 


mainder, and in this connection particular 125 


reference may be had to Figs. 8 and 9, where- 
in one of the links which extends between 
the inember 20 and the table is shown in de- 
tail. In these two figures, [ have shown a 


way of connecting the links with the respec- 130 
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tive parts. The links shown in these two 
figures involve a body portion as 33 made of 
some suitable stiff material as wood to pre- 
vent upward displacement of the table and 
flexible strips as 34 extending from the op- 
posite ends of said wooden body. These 
flexible strips 34 may be of any suitable ma- 
terial, rubber belting so known being quite 
suitable for the purpose. The strips 34 are 
set into notches or slots in the opposite ends 
of the wooden body and are fastened to the 
latter in some suitable way as by rivets. 
The upper flexible strips 34 are fitted flat- 
wise against one of the side faces of the re- 
spective cross bars 8 and laid against the 
flexible strips are facing pieces as 35 of wood 
for example, bolts 36 serving as a suitable 
means econnerting the facing members 35, 
upper flexible strips 34, and cross bars 8. 
The lower strips 34 are fitted between the 
sections of clamps as 37, the sections of 
which are held together by bolts or any other 
suitable manneér, and one section of each of 
which clamps is fastened to the seetions of 
the stationary bed or foundation member 20. 

With respect to the series of links 32 they 
are connected at their upper ends with the 
angularly adjustable or concentrating por- 
tion of the table 2 exactly as are the upper 
ends of the links 31 connected with the slime 
portion of the table. The links 32, however, 
are connected at their lower ends adjustably 
swith the swinging section 21 so that should 
there be anyimperfection in the irons 28, such 
imperfections will uot prevent the concen- 
trating portion of the table from being 
brought to an absolutely horizonta) position 
when the table as a whole is set up. The 
lower flexible strips 34 of the links 32 are held 
in place by clamps as 38 forming parts of 
brackets as 39 supported for vertical adjust- 
ment by the sides of the swinging member 
21. In the bodies of the several brackets 39 
are formed vertically disposed longitudinal 
slots through which screws as 40 are passed 
(see Figs. 10 and 11) by which vertical ad- 
justment of the several brackets can be ob- 
tained, this being accomplished by loosening, 
up the screws. After the adjustment is se- 
cured it can be maintained by tightening up 
the screws. To facilitate the clevation of 
the respective brackets they may he pro- 
vided, as shown in Fig. 11, with heads as 41 
which overhang the upper edges of the sides 
of said member 21, and through which are 
tapped adjusting screws as 42 to engage said 
sides. 

Any desirable means may be employed for 
elevating or lowering the swinging section 21 
thereby to regulate the angular position of 
the concentrating portion 3 through the in- | 
tervention of the intermediate links 32 as | 
will now appear. 
bearings upon the stringers 23 near the tail 
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end of the table is a shaft as 43 having at one. 


end thereof a worm-gear as 44 meshing with 
a worm as 45 on the shaft 46, said shaft being 
provided with a head as 47 at one end, as 
shownin Figs.4and5. By turning the head 
47, the shaft 46 and consequently the shaft 
43, through the intermediate worm gearing 
described, can be turned so as to carry cams 
as 48 and 49 against the outer cross bar 29 to 
angularly adjust the concentrating portion 3 
of the table. The cam 48 has a greater 
throw than cam 49, as it is necessary to ele- 
vate the rear side of the table shghtly more 
than the front side of the table to preserve 
the obliquity to which I have hereinbefore 
referred. The shaft 46 is shown as sur- 
rounded by a spring 50 bearing at its ends 
against the head 47 and against the bearing 
for said shaft, the spring serving to positively 
prevent backward motion of the two shafts, 
while the table is in action. Were not the 
spring present the two shafts would be 
turned backward while the table is in mo- 
tion, and thereby affect the adjustment of 
the concentrating portion thereof. 

The table involving my invention com- 
prises really main and auxiliary concentrat- 
ing portions. Practically the major part of 
the concentrating is done upon the main por- 
tion. In other words, the pulp or heavier 
material is worked over on this main concen- 
trating portion, while the finer particles mak- 
ing up the slimes are worked on the auxiliary 

ortion. Both portions of the table, there- 
te are simultaneous in action. The main 
or concentrating portion 3 of the table has 
between the ridge 17 and the hinge line 5 a 
horizontal portion 3’, as shown clearly in 
Fig. 1 on which the material when it is first 
delivered onto the table can freely spread 
out, this insuring the clean separation of the 
gangue from the mineral values. 

What I claim is: 

1. An endwise reeiprocatory ore concen- 
trating table having a concentrating portion 
flexibly joined along a line diagonal to the 
line ot ohn of the table and a slime por- 
tion, the concentrating portion being adapt- 
ed to concentrate the ane and the slime por- 
tion being adapted to receive the slime from 
the pulp and having an inclined ledge ex- 
tending obliquely thereacross, provided with 
a face inclined upward toward the tail of the 
table and oblique to the line of motion fthere- 
of combined with means for adjusting said 
concentrating portion angularly with respect 
to the slime portion. 

2, An endwise reeiproceatory ore concen- 
trating table having a concentrating portion 
flexibly joined along o line diagonal to the 
line of motion of the table and a slime por- 
tion, the concentrating portion being ndapt- 
ed to concentrate the pulp and the slime por- 
tion being adapted io receive the slimes, said 
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slime portion having a ridge extending angu- 
larly across the same, said ridge having an 
inclined face oblique to the line of motion 
and upwardly inclined toward the tail of the 
table, said slime portion also having means 
to hold the wash water supplied thereto sub- 
stantially in a quiet condition combined with 
means for angularly adjusting said concen- 
trating portion with respect to the slime por- 
tion. : 

3. An ore coneenirating table having a 
concentraling portion and a slune poruon, 
the concentrating portion being adapted to 
concentrate the pulp and the slime portion 
to concenirate the slimes, said slime por- 
tion having a ridge extending angularly 
across the same provided with an inclined 
face oblique to the line of niotion of the table 
and upwardly inelined toward ihe tail of said 
table, said slime poriion having flanges ex- 
tending along the bead and front ihereof, 
the front flange merging into said inclined 
face and extending short of the apex of the 
same to provide an outlet for mimeral values 
between said front flange and the apex of 
said inclined face. 

+. The combination of a supporting bed 
involving a stationary and a swinging menmi- 
ber, a concentrating table involving iwo 
flexibly relaced seciions, and supporting 
litks connected flexibly with the sections of 


the supporting bed and witli the sections of ; 


the table. 

5. The combination of a supporting bed 
involving a sialionary and a swinging see- 
lion, a concentrating table comprising flexi- 
bly related sections, aud supporting links 
extending between ihe sections of the table 
and ile sections of the supporting bed. 

6. The combination of a supporting bed 


involving a siationary and a swinging mem- | 


ber, a concentrating table involying two 
flexibly related sec:ions, supporting links 


extending between one of the sections of ihe | 


table and said swinging member, and sup- 
porting links extending between the other 
section of the table and the stationary mem- 


S 


ber and adjustably connected with the 
latter. 

7. The combination of a bed or foundation 
member composed of a stationary parc and a 
swinging part, links composed of stiff bodies 
and flexible strips extending oppositely 
therefrom, the lower strips being connected 
with said stationary part, other links also 
composed of stiff bodies provided with flexi- 
ble strips at opposite ends of the same, the 
lower strips being adjustably connected to 
said swinging part, and a table composed of 
flexibly related sections connecied respec- 
tively with the two upper series of flexible 
strips. 

8. ‘The combination of a bed or foundation 
meinber composed of a stationary part aud a 
swinging part, links composed of stiff bodies 
and flexible strips exvending oppositely 
therefrom, the lower strips being connected 
wiih said stationary part, other links also 
composed of stiff bodies provided with flexi- 
ble strips at opposite ends of the same, ilie 
lower strips being adjustably connected to 
said swinging part, hand operated meehan- 
ism for raising aud lowering said swinging 
part and a table composed of flexibly related 
sections connected respectively with the up- 
per series of flexible strips. 

9. The combination of a bed or foundation 
piece consisting of a stationary part and a 
swinging part, a table composed of flexibly 
related sections, supporting links connected 
with the sections of the table and with the 
parts of said bed or foundation member, a 
shaft provided with cams, having different 
throws, to actuate said swinging part, and 
hand operated mechanism for turning said 
shaft. 

In testimony whereof I have hereunto set 
my land in presence of two subscribing wit- 
nesses. 


ULYSSES S. JAMES. 
Witnesses: ; 
Cuas. 5S. Hrer, 
Heati SUTHERLAND. 
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To all whom it may concern: 

Be it known that I, Joun D. Koncmany, a 
citizen of the United States, residing at Mil- 
waukee, in the eounty of Milwaukee and 
State of Wisconsin, have invented certain 
new ond useful Lnprovements in Concentrat- 
ing-Tables, of which the following is a speci- 
fication. 

My invention relates to an improvement in 
eoncentrating tables, and the object is to pro- 
vide a table for separating, mechanically, the 
various minerals, differing from each other in 
specifie gravity, from the rock bearmg said 
minerals, the rock having been previously 
crushed and reduced to a size best suited for 
the purpose. 

With the forezoing objects in view, my in- 
vention consists in u table having either a 
smooth or riffled surface, resting upon suit- 
able supports, eapable of being adjusted from 
a horizontal to a tiltmg position and adapted 
to receive a reciprocatory motion from the 
end and side whereby the operator is enabled 
to obtain at will, a motion ranging from a 
straight-way thrust of variable magnitude 
in the direction of the length of the table, 
without side thrust, toa straight-way thrust 
of variable magnitute at the head end, at the 
tail end, at both head end and tail end or a 
combination of either, or both, with the mo- 
tion in the direction of the length of the table, 
the various combinations resulting in motions 
ranging in direction from 0° to 90° with the 
direction of length of table, any given setting 
producing a motion of fixed angularity. 

My invention further consists in certain 
novel features of construction and combina- 
tions of parts which will be hereinafter de- 
scribed and pointed out in the claims. 

In the accompanying drawings, Figure 1 
is a plan view, Fig. 2 is a side elevation, Fig. 
3 is an end view, lig. 4 is an enlarged plan 
view of the driving gear or head motion, 
Fig. 5 is a side view of the latter figure on the 
sue scale, and Figs. 6 and 7 are views of two 
forms of rifHes. 

A, represents the base or bed of the ma- 
chine, and B is the table resting upon sup- 
ports 1, 1, four or six in oumber. 
of these supports are spherieal and rest in 
correspondingly shaped sockets ¥, 2. on the 
lower surface of the table, and similar sock- 
ets 3, 3, located respectively on the base or 
bed, and on a bar 5 on the reur side of the 
machine, thereby permitting any given point 
on the table to describe a cirele, its surface 
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remaining a horizontal or inclined plane 
The bar 5 is provided on its lower surface 
with oppositely inclined blocks 6, 6 with their 
inchning surfaces inward or toward each 


other, and these blocks rest upon onpeal ey 
inchned wedges 7, 7, which are capable of be- 


ing simultaneously thrust outward to raise 
the edge of the table beneath which they are 
located, or inward to lower it by swinging the 
hand lever 8 on its pivot 9, it being connected 
on opposite sides of its pivot or fulcrum to 
the wedges by means of connecting rods 10, 
10, Stationary abutinents 11,11 on the base 
or bed prevent endwise movement of the bar 
4 by confining the latter between thei. In 
this way, the operator is enabled to tilt the 
table more or ne by actuating the hand 
lever 8 governing the position of the wedges, 
the supports 1, 1, two or three in number on 
tle opposite side of the machine serving as 
the fulerum, while this adjustment is made 
or taking place. 

The head motion and driving gear for im- 
parting endwise and Jatera] motion to the 
table will now be described. .\ main drive 
shaft 15 is journaled in boxes 16, 16 at the 
head end of the table, which end by the way 
is marked H to distinguish it from the tail 
end, which is marked T. Iast and loose 
pulleys are lecated on one end of the shaft 15, 
and a crank disk 18 on the opposite end. 
This crank disk has a wrist-pim 19. A sec- 
ondary shaft 20 parallel with shaft 15 is jour- 
naled a short distance therefrom at the head 
end of the concentrator, and this secondary 
shaft is provided with a weighted or balaneed 
lever 21 at one end. This lever has on the 
shaft side a planed slot 22 extending from the 
points D to E, said slot receiving the wrist 
pin 19, and a shding bloek 23 whieh latter 
fits and slides in the slot while ‘the wrist pin 
turns in it, the block being bored to fit the 
wrist or crank pin aforesaid. The opposite 
side of this lever 21 has a hevel-gear or seg- 
ment 24 cast or fastened thereon concentric 
with its axis. The opposite end of the shaft 
has a crank 25 with a T-slot or cove tail slot 
26 formed therein whieh permits the setting 
of the crank pin 27 at dead center, at the 
outer periphery or at any intermediate point, 
and from this crank pin the connecting rod 
2S extends to the table whereby endwise 
motion is imparted thereto. 

From the foregoing it will be seen that as 
the main shaft revolves and when the sliding 
bloek 23 and wrist-pin 19 are in the position 
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indicated at E a slow motion is being trans- , 
mitted to the table, but when at D a quick 
return results. 

Running at right angles to the main shaft 
and parallel to the table is the auxiliary shaft 
30, 1t being journaled in suitable bearings 
31, 31. At the tail end of the machine this 
shaft is provided with a crank 32 similar to 
the crank 25 previously described, while near 
its opposite end it is provided with a bevel- 
ees 33 which meshes with the teeth of the 
pevel-gear 24 of the secondary shaft 20 from 
whichit derives its motion. From the crank 
32 a connecting rod 34 extends to the tail end 
of the machine, while near the head end of 
the table, either an eccentric or a lever 35 is 
secured on the shaft 30 which also transmits 
motion to the table at the head end in a side 
direction through the connecting rod 36. 
A spring 364 mounted on the connecting rod 
36 serves to prevent undue pounding. The 
three connecting rods 28, 34 and 36 transmit 
the three motions to the’table from the two 
crank disks and the eccentric or lever, and as 
these cranks make only a part revolution 
they produce an oscillating effect. 

From the foregoing it will be seen that I 
provide a table simple in mechanism and 
producing any and all motions required for 
mechanical concentration. By suitable ad- 
justment of the crank pin at the tail end of 
the table such side thrust may be obtained 
as to permit of separating minerals having 
different specific gravities, from each other, 
While 
I may use riffles or not, the motion resultant 
from the side thrust obviates the necessity of 
having riffles on the table. 

In Figs. 6 and 7 I have illustrated tables 
having riffles 40, 40. The ends of these rif- 
fles terminate in points which go to make up 
a curve, as indicated, which curve may be 
either a catenary, a cae or an hyperbola 
or even a circle; whichever may give the 
best results for a given work. The origin of 
the curve may be at the head end or the tail 
end of the table as illustrated in the two 
views of the drawings, experiment again <e- 
termining which is most efficient. Fig. 6 
shows the riffles with the origin of the curve 
at the head end of the table, and Fig. 7 shows 
a set of riffles with the origin at the tail end. 

It is evident that slight changes might be 
resorted to in the form and arrangement of | 
the several parts described without departing 
trom the spirit and scope of my invention, 
and hence | do not wish to limit myself to the 
exact coustruction herein set forth, but 
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Ifaving fully described my invention, what 
I claim as new and desire to secure by Let- 
ters Patent, is:— 

1. A laterally inclined and differentially 
reciprocating table adapted to discharge con- 
centrates at one end and gangue over the 
side, in combination with a driving shaft, a 
secondary shaft imparting a direct recipro- 
cating motion to the table independent. of 
lateral motion, means for transmitting mo- 
tion to the secondary shaft, an auxiliary 
shaft, and an independently adjustable arm 
connected therewith and with the table for 
imparting lateral motion to said table. 

2. In combination, a laterally inclined and 
differentially reciprocating table adapted to 
discharge concentrates at one end and gangue 
over the side, a driving shaft, a secondary 
shaft imparting a direct reciprocating motion 
to the table independent of lateral motion, 
means for transmitting motion to the sec- 
ondary shaft, an auxiliary shaft, and inde- 
pendently adjustable means connected with 
the latter and with the head and tail ends of 
the table, respectively, for imparting lateral 
motion. 

3. In combination, a laterally inclined and 
differentially reciprocating table adapted to 
discharge concentrates at one end and gangue 
over the side, a driving shaft, a secondary 
shaft imparting a direct reciprocating motion 
to the table independent of lateral motion, 
means fcr transinitting motion to the second- 
ary shaft, an auxiliary shaft, gears on the 
secondary and auviliary shafts, and independ- 
ently. adjustable arms connected with the 
auxiliary shaft and with the head and tail 
ends, respectively, of the table, for impart- 
ing lateral motion. 

4. In combination, a laterally inclined and 
differentially reciprocating table adapted to 
discharge concentrates at one end and gangue 
over the side, a driving shaft, a secondary 
shaft imparting a direct reciprocating motion 
to the table independent of lateral motion, a 
balanced slotted lever on the secondary 
shaft engaging a crank disk on the driving 
shaft, an auxiliary shaft, a gear thereon 
meshing with a gear on the secondary shaft, 
and an independently adjustable arm con- 
neeted with the auxiliary shaft and with the 
table, for imparting lateral motion thereto. 

In testimony whereof [affix my signature 
in presence of two witnesses. 

JOHN D. KOHLMANN. 

Witnesses : 

J. 5. BRoDHEAD, 
F. G. Hoirrman. 
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To all whom it may concern: 

Be it known that I, Haat DeistEr, citizen 
of the United States of America, and resident 
of Fort Wayne, in the county of Allen and 
State of Indiana, have invented certain new 
and useful linprovements in Ore-Concentrat- 
ing Tables, of. which the following is a speci- 
fication. 

This invention relates to improvements in 
ore - concentrating tables, and the object 
thereof is to provide a concentrating table 
which will effect efficient separation of min- 
eral from ore-pulp and require but slight 
attention of the operator. 

The above object is accomplished by the 
construction illustrated in the accompanying 
drawings, in which 

Figure 1 is a perspective view showmg my 
concentrating table and the particular ar- 
rangement of riffles thereon; Fig. 2 is a plan 
view showing the rhomboidal form of the 
table. the relation of the driving mechanism 
in connection therewith, and the arrangement 
of the riffles; Fig. 3 is a cross section of Fig. 2 
on the line x—z. 

Similar numerals of reference indicate cor- 
responding parts in each view, and referring 
now to the same: 

1. is a concentrating table preferably of 
rhomboidal form and provided at one end 
with a head-board 2 and along one side witha 
projecting breast-board 3. The concentrat- 
ing surface of the table is of suitable mate- 
rial, such as linoleum, and ranges in a flat 
plane throughout, except that portion 4 at 
the juncture of the mineral discharge edge 5 
and the head-board 2, where it is slightly 
raised. A feed box 6 is secured to the head- 
board 2 and overhangs the surface of the 
table adjacent thereto. It is the intention 
that the table shall have differential recipro- 
cating movement in a line parallel with its 
ends, and suitable driving mechanism 7 is 
arranged im connection therewith to impart 
thereto the desired lateral motion. The 
table is suitably mounted by any well known 
means, and when in proper position for use 
ranges upon a decline from its end at the 
head-board to its opposite or tailings dis- 
charge end, and also upon lateral incline from 
the breast-board side to its opposite or min- 
eral discharge side. At the lower end of the 
table are arranged a tailmgs launder 8 and 
middlings launder 9, and along the mineral 
discharge side of the table, beneath the corre- 


sponding edge thereof, is arranged a mineral 
launder 10 to receive the discharged concen- 
trates therefrom. 

The particular feature of this invention is 


im the character and relative arrangement. of. 


rites 11 and 12 in connection with the table: 
The riffes are all relatively parallel and are 


| arranged laterally, respecting the table, and 
| oblique to the mineral discharge edge 5 there- 


of, in successive groups 13, 14, 15 and 16 re- 
spectively. Each riffle tapers from its inner 
end at the breast-board to its outer end, and 
the riffles of each group vary directly in 
length successively toward the low end of the 
table, the respective end rittles 12 extending 
to the mineral discharge edge 5 thereof, the 
other rifles 11 of the groups terminating at 
points suitably distant therefrom and afferd- 
ing a washing surface 17 adjacent the outer 
ends of the riffles of each group. The pro- 
jections of the riflles 11 at the breast-board 
vary inversely and successively from the up- 
per end of the table to the tailings discharge 
end thereof, and the projections of the end 
riffles 12 at the breast-board increase suc- 
cessively toward the latter end of the table. 

In the operation of this invention, the ta- 
ble is set in rapid differential oscillating mo- 
tion laterally, and ore-pulp is fed into the 
feed box from whence it gravitates upon the 
adjacent surface of the table, and flows to- 
ward the low end thereof. The mineral por- 
tion of the pulp becomes directed from be- 
neath the overlying gangue toward the wash- 
ing surfaces at the high side of the table be- 
cause of the differential motion thereof and 
the lateral range of the riffles. The mineral 
which passes out upon the washing surfaces 
is treated thercon to the action of dressing 
water suitably supplied in any well known 
manner, and is directed to the discharge edge, 
by the extending end riffles, from whience it 
gravitates into the mineral launder. 

The gradual decrease in the height of the 
riffles toward the low end of the table affords 
relief for the overlying gangue which accord- 
ingly moves at a broad angle away from the 
high side of the table to the discharge end 
thereof because of its slant; and the variation 
in the lengths of the riffles of cach group has 
the effect of similarly relieving the averlvine 
gangue at the outer margi of the body of 
pulp so that it does not crowd to the mineral 
discharge edge of the table and become dis- 
charged with the mineral, the end riffles be- 
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ing higher than the other rifHles of the eorre- 
sponding groups, and each being also succes- 
sively of greater height from the surface of 
the table toward the low end thereof, has the 
effect of retarding the longitudinal flow of 
pulp, and bodies of water are thereby main- 


tained which flood the respective groups of 


rifles, the depth of which bodies are corre- | 


spondingly greater over each succeeding 
group toward the low end of the table, and 
the settlement of fine mineral particles is fa- 
ellitated thereby; and by the arrangement of 
the riffles in groups together with the exten- 
sion of the end riffles to the discharge end of 
the table, the heavy and coarse mineral is ex- 
pelled from the table at the head portion 
thereof and hence does not mingle with and 


1 


disturb the finer mineral particles which set- | 


tle Jater on the table nearer the lower end 
thereof, and thus the effieiency of the ma- 
chine is thereby enhanced. 

The form and arrangement of the table 
proper herein set forth is simular to that 
shown in previous applieations filed by me 
Feb. 19, 1906, Sr. No. 301,728 and Mareh 1, 
1906, Serial No. 303,585, but is distinguished 
therefrom particularly by the arrangement 
of rifles. The table in the present instanee 
is provided with riffles arranged especially 
for treating ore-pulp containing fines and 
slime, but it may also be used for treating 
coarser grades of ore by redueing the height 
of the end rifles to correspond with the gen- 
eral plane of the other riffles. 

flaving deseribed my invention, what | 
claim as new and desire to seeure by Letters 
Patent is: 

1. In a device of the class described, a re- 
ciproeating table: a projecting breast-board 
along the rear side thereof; and a series of 
rifles upon the surface of the table arranged 
in successive similar groups, the end riffle of 
each group extending to the mineral dis- 
charge edge of the table, the other riffles of 
the respective groups increasing in length 
suceeasively toward the corresponding end 
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riffle thereof, al] of said riffles being tapered 
from their inner ends at the breast-board to 
their outer ends, the said end rifffes increasmg 
and the other riffies decreasing in height suc- 
eessively toward the tailing discharge end of 
the table. 

2. Ina device of the elass deseribed, a re- 
eiproeating table; a projecting breasi-board 
along the rear side thereof; and a series of 
riffes upon the table arranged in suceessive 
similar groups, the riffles of each group in- 
creasing in length successively toward the 
corresponding end riffle thereof, said end 
riffles being tapered at their inner ends at the 
breast-board toward their outer ends and 
projecting higher then the adjacent riffles, 
each end riffle mereasing in height with the 
other end riffles suecessively toward the low 
end of the table. 

3. In a device of the class deseribed, a re- 
ciprocating table; a projecting breast-board 
along the rear side of the table; and a series 
of rifles arranged upon the table in similar 
suceessive groups, the end riffle of each 
group extending from the breast-board to 
the concentrates discharge edge of the table 
and being adapted to direet eoncentrates 


| that issue from the riffles of the eorrespond- 


ing group to the discharge edge, and the 
riffles which intervene betweeir said end 
riffles each commencing its course at the 
breast-board and being of inereasing length 
successively toward the end riffle of the eor- 
responding group, there being a washing sur- 
faee at the concentrates discharge edge of the 
table adjacent each group of riflles. each 
washing surface being separated from the ad- 
jacent washing surface by the corresponding 
end riffle. 

In testimony whereof J affix my signature, 
in presence of fwo witnesses. 


EMIL DEISTER. 


Witnesses: 
W. G. Burns, 
M. METTLER. 
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To all whom it may concern: 

Be it known that I, Emi DEtsTER, citizen 
of the United States of America, and resident 
of Fort Wayne, in the county of Allen and 
State of Indiana, have invented certain new 
and useful Improvements in Ore-Concen- 
trators, of which the following is a specifica- 
tion. 

‘This invention relates to improvements in 
ore-concentrators, and the object thereof is 
to effect the removal of mineral from the 
concentrating table as rapidly as the same 
becomes clean, and this is done by providing 
local washing ‘surfaces adjacent the mineral 
discharge side of the table, and suitably sup- 
plying the same with dressing water; and 
also by the particular form of the concen- 
trating table. 

My “object is accomplished by the con- 
struction illustrated in the accompanying 
drawing, in which: 

Figure 1 is a plan view of my invention, a 
ortion of the dressing water supply pipe 
eing shown cut away; Fig. 2 is a detail view 

showing an elevation of one of the adjust- 
able supporting struts for the table; Fig. 3is 
an end elevation of Fig. 1; Fig. 4 is a detail 
in perspective showing the lower portion of 
the concentrating table, and_ particularly 
showing the arrangement of riffles; Fig. 5 is 
a detail plan view showing part of the min- 
eral Geiaree side of the table, and approxi- 
mately showing the course of ore matter 
where dressing water is applied; Fig. 6 is a 
detail view showing a central cross-section 
through a portion of the concentrating table; 
Fig. 7 is a sectional view of the table in a ver- 


tical plane adjacent to and parallel with the | 


breast-board, showing the relative heights of 
the riffles. 

Similar numerals of reference indicate cor- 
responding parts throughout the several 
views, and referring now ‘to the same: 1 is a 
concentrating table of rhomboidal form and 
suitably supported upon swinging struts 2, 
3, 4, and 5 respectively. The struts 4 and 3 
are made wide at the base to prevent the 
table from moving longitudinally, and the 
struts 2 and 4 are made Vertically adjustable 
by means of screw-threaded shanks 6 so that 
the table may be adjusted to have proper 
incline toward the mineral discharge side 7 
thereof. The struts 2 and 3 are supported 
at their lower ends respectively upon blocks 
8 which are contained in corresponding cyl- 
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inders 9, and said blocks are adapted to be 
adjusted vertically by means of correspond- 
ing wedges 10 which extend through said 
cylinders. These wedges are connected to- 
gether by a rod 11, and are adapted to be 
moved in unity by means of the lever 12 
which is connected with one of the wedges 
by the rod 13.. When the struts 2 and 3 are 
thus moved vertically the table will thereby 
be adjusted accordingly with more or less 
longitudinal decline. A breast-board 14 ex- 
tends along the lower side of the table, and 
a head-board 15 is similarly arranged across 
the upper end of the table. The table has a 
covering 16 of suitable material, such as 
linoleum, upon which are arranged numer- 
ous riffles 17 and 18. The riffles 17 extend 
from the breast 14 across the table to the 
mineral discharge edge 7 thereof, and the 
riffles 18 intervene between the rifles 17 and 
extend from the breast, parallel with the for- 
mer riffles, and terminate upon the surface 
of the table a suitable distance from the min- 
eral discharge edge 7 thereof. All of said 
riffles are highest at the breast side of the 
table, and taper therefrom to a feather-edge 
at their outerends. Thus it will appear that 
a uniform series of local washing surfaces 19 
is provided between the ends of the short 
riffes 18 and the mineral discharge edge of 
the table. 

A feed box 23 is secured to the head hoard 
15, and overhangs the upper end of the table. 
The feed box is provided with openings 24 in 
its bottom, and vertically disposed Tibs 25 
are secured to the inner side of the feed box 
at points intervening between the openings 
24 and serve to prevent pulp from banking 
toward the outer end of the feed box. 

A feed pipe 26, for dressing water, is suit- 
ably supported upon standards 27 and ranges 
over the mineral discharge portion of the 
table. This feed pipe has stable pertora- 
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water from the feed pipe will be discharged 
upon the local washing surfaces approxi- 
mately at points indicated by the dotted eir- 
cles 29 in Fig. 5. 

‘A suitable driving mechanisin 30, having 
a reciprocating driving head 31, is connected 
to a fixed lug 32 w hich depends from the ta- 
ble, the connection being made by means of a 
drivi ing rod 33 which has in connection there- 
with a spring 34 and a buifer 35, the. spring 
acting against one side of the driving head 31, 
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and the buffer acting against the opposite 
side thereof so that a differential reciprocat- 
ing inotion will be imparted to the table. 
The driving mechanism is so located in rela- 
tion to the tuble that the motion of the latter 
will be transverse, or directly in line with the 
length of the riffies. 

In the operation of this invention the table 
is set in rapid differential oscillating motion 
laterally, and is adjusted to range upon an 
incline from the breast toward the mineral 
discharge edge, and upon-a decline from the 


head board toward the lower, or tailings dis-- 


charge, end thereof. Ore pulp is then fed 
into the feed box, from whence it passes 
through the openings 24 onto the surface of 
the table. Because of the longitudinal de- 
cline of the table, the pulp will move toward 
the lower end thereof, and because of the dif- 
ferential motion and lateral incline of the ta- 
ble, together with the riffles, the mineral por- 
tion of the pulp will be directed from beneath 
the pulp out upon the local washing surfaces 
19 where it is subjected to treatment by 
dressing water. The extending riffles 17 
conserve the mineral upon the adjacent local 
washing surfaces and further serve to direct 
the mineral to the edge 7 of the table from 
whence it is discharged into the concentrates 
launder. By this arrangement the partially 
concentrated mincral is treated locally in 
masses to the action of dressing water, in 
contra-distinction to the comnion practice of 
applying dressing water to the partially con- 
centrated mineral in general. 

A feature of this invention is that the table 
is so shaped, proportioned, and arranged that 
the gangue moves lengthwise over the table 
and becomes discharged from its lower end, 
and the mineral is conveyed to and dis- 
charged from the upper side of the table, and 
it should be particularly noted that the min- 
eral discharge side of the table is proportion- 
ately of much greater length as compared 
with the tailings discharge end thereof. Thus 
the gangue is made to travel the full length 
of the table while the mineral moves the 
breadth of the table, which arrangement fa- 
cilitates settlement of values contained in 
the pulp and the final treatment by dressing 
water. 

I have found that by placing n high riffle 
36 at the lower end of the table, and occa- 
sional high riffles 37 among the other riftles 
upon the table, the flow of pulp along the 
breast side of the table will be retarded some- 
what, and the ore-matter will ihereby be- 
come suspended in the bodies of water ocea- 
sioned by the high riflles, and this has the ef- 
fect of facilitating settlement of mineral con- 
tained therein. 

All of the high riffles taper from their in- 
ner ends at the breast to their outer ends, and 
are successively of increased height from the 
surface of the table, the lighest riffle 36 of 
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which is located at the low or discharge end 
thereof. AJl the rifffes, 17 and 18, other 
than the former high riffles taper from their 
inner ends at the breast to their outer ends 
and are successively of less height toward the 
low end of the table. That is, the taper of 
the rifles decreases successively toward the 
low end of the table, so that all of the hitter 
rifles will have an equal projection froni the 
surface of the table approximately along the 
line Z—Z. This arrangement of riffles has 
the effect of relieving the overlying ore-mat- 
ter so that it will move toward the lowest 
corner of the table Gndicated at V) and away 
from the washing surfaces 19, while the gh 
riffles maintain bodies of water which flood 
the low riffles and thereby prevent the latter 
from causing eddies. 

In Fig. 6 is shown a transverse central sec- 
tion through the mineral discharge side of 
the table. In this view the table is shown: to 
have an incline of slightly less degree from 
the point Y to the discharge edge 7 as com- 
pared with the incline from the breast to the 
point Y. The point Y is located between the 
outer ends of the short riffles 18 (ndicated 
at XX) and the discharge edge 7. The de- 
crease in the incline of the table is coincident 
with the local washing surfaces and is made 
to facilitate the discharge of mineral. 

Having described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: : 

1, In an ore-concentrator, a rhomboidal 
table having in connection therewith driving 
mechanism to actuate the same laterally an 
being arranged with longitudinal decline and 
lateral incline; a series of riffles arranged lat- 
erally upon the table, some of which extend 
from the breast at the low side of the table to 
its edge at the high side thereof, the other 
riffles of the series being shorter and which 
intervene between the former riffies and ex- 
tend from the breast and terminate respec- 
tively at points suitably distant from the 
edge of the table at its high side and afford a 
corresponding series of Jocal washing sur- 
faces adjacent said edge of the table; and 
suitable means to supply dressing water to 
said washing surfaces. 

2. In an ore-concentrator, a rhomboidal 
table having in connection therewith suitable 
driving mechanism to actuate the same lat- 
eraily, and being arranged with longitudinal 
decline and lateral incline; a series of lateral 
riffles arranged upon the table, some of said 
rifles extending entirely across ‘the table, 
and the rifles which intervene between the 
former riffles being short and terminating at 
their outer ends at points suitably distant 
from the edge of the table at its high side, 
and occasional high riffles dividing the table 
into several low riffled sections; a series of 
local washing surfaces adjacent the edge of 
the table along the high side thereof; and 
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suitable means to supply dressing water to 
said washing surfaces, : 

3. In an ore-concentrator, a rhomboidal 
table having in connection therewith suitable 
driving mechanism to actuate the same lat- 
erally, and being arranged with longitudinal 
decline and lateral incline, and having there- 
on a series of lateral riffles which taper to a 
feather-edge at their outer ends, the rifHes 
being alternately of different length, the 
long rifles of which extend to the edge of the 
table at its high side, those portions of the 
table between the outer ends of the long rif- 
fles affording local washing surfaces. 

4. In an ore-concentrator, a rhomboidal 
table having in connection therewith suitable 
driving mechanisin to actuate the same lat- 
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erally, and being arranged with longitudinal} 
decline and lateral incline; a series of low 
riffles arranged laterally upon the table, each 
tapering from its inner end at the breast to 
its outer end, the rifHes of said series being 
successively of less height toward the low end 
of the table; and occasional tapering high 
riffles located among the low riffles, ind each 
being successively higher toward the low end 
of the table. 

In testimony whereof I affix my signature, 
in presence of two witnesses. 


EMIL DEISTER. 


Witnesses: 
M. MrrrLer, 
W.G. Burns. 
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To all whom tt may concern: 

Be it known that I, Emu, Drrsrer, a citi- 
zen of the United States of America, and 
resident of Fort Wayne, in the county of 
Allen and State of Indiana, have invented 
certain new and useful Improvements in 
Ore-Concentrators, of which the following 
Is a specification, 

This invention relates to improvements 
in ore concentrators, and the objects thereof 
are, first: to construct a machine of its class 
of less size and weight as compared with 
ordinary concentrators, and at the same 
time capable of efliciently treating an equal 
quantity of ore matter; and second: to so 
sonstruet the machine as to compensate for 
variations in the quantity of material fed to 
the machine, without the serious loss of 
mineral which ordinarily occurs when tables 
of ordinary construction become overloaded. 
The first objeet is accomplished principally 
by the form and arrangement of the table in 
connection with its various parts; and the 
second object is attained chiefly by the 
peculiarly constructed feed box and the 
manner of distributing the feed upon the 
table. The construction by which these 
objects are attained is illustrated by the 
accompanying drawings in whick 


Figure 1 is a plan view of this invention; | 


Fig. 2 is a transverse section of the same on 
the line z—a of Fig. 1; Fig. 3 is a detail 
view showing a transverse section through 
a portion of the table and the feed box on 
the line Y; Fig. + is a detail view in per- 
spective ‘showing the bucking board and 
that portion of the table, which lies adjacent 
thereto; and Fig. 5 is a detail showing a side 
view of one of the rifles, somewhat exagver- 
ated in height. 

Similar numerals of referenee indicate 
corresponding parts throughout the several 
views, and referring now to the samme: 1 ts a 
coneenirating table, having at one side 
thereof an upwardly projecting head-board 
2, and along its rear end a similarly pro- 
jecting hreast-board 3. The opposite sides 
of the table are parallel and the rear end of 
the table ranges in a line oblique to the sides 


thereof, as also does a portion of its mineral’ 


discharge edge 4. An upwardly projecting 
bucking-board 5 extends along a part of the 
fore end of the table adjacent to and con- 
necting with the corresponding end of the 
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| head-board 2, and; im effeet, forms a con- 
tinuation of the latter. That portion of the 
bucking-board adjacent the head-board 2 
ranges at a sharper angle respecting the 
latter than does the other portion 6 thereof 
which extends to the mineral discharge edge 
4 ofthe table. At the juncture of the buck- 
ing-board and the adjacent surface of the 
table is secured a shoal 7 which serves to 
spread dressing water fed thereon. 
Upon the surface of the table is arranged 
a series of riffles 8 all of which are parallel 
with the sides of the table, and each riffle 
extends across the corresponding surface of 
sthe table to the opposite end thereof. 
These rifles taper from their rear ends 
toward their forward ends, and each has an 
off-set 9 where it decreases suddenly in 
height. The respective off-sets of the nffles 
are located approximately on the line Z—Z. 
Thus it will be understood that the section 
of the table bordering its forward edge has 
shallow riffles thereon, each of whieh is a 
continuation of the corresponding nffle on 
the rear portion of the table. 
A [ced box 10 is secured over that portion 
of the table adjacent the head-board 2, aud a 
vertical partition 11 extends Jengthwise in 
the feed box from its rear end toa point there- 
in suitably distant from its forward end 
where it terminates and thus affords a pas- 
sage-way 12 for pulp to flow from its one sec- 
tion 13 to the other section 14 thereof. The 
bottom of the feed box ranges upon a gradual 
deseent from the rear end of the section 13 to 
the passage way 12, and from thence to the 
rear end of the section 14, and that portion of 
the bottom in the section 14 slants trans- 
versely downward toward the partition 11. 
A passage way 14'is made in the outer wall 


tion 14, and a launder 16 is sccured to the 
breast-board 3 and is connected with the 
feed box to receive the overflow therefrom 
through said passage way 15. A series of 
openings 17 are made i the bottom of the 
feed box in a dine adjacent the partition 11, 
and other openings 18 are made in the bot- 
tom of the feed box at its forward end. An 
apron 19 is secured to the bottom of the feed 
box beneath the openings 17, and serves to 
direct, material discharged therethrough 
toward the head-hoard 2. A series of diag- 
onal riffles 20 are arranged upon the bottom 


of the feed box adjacent the rear ond of sec. § 
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of the section 13 of the feed box which serve ‘| 


to direct underlying mineral toward the open- 
ing 18 nearest the head-board. 

"The table is supported from beneath at 

oints indicated at 21—21 and 22—22, at the 
atter by means of movable posts 23, and at 
the former by rocking standards 24. The 
posts 23 are respectively supported upon op- 
positely disposed wedges 25 mounted in cor- 
responding base castings 26, and the wedges 
are connected together by a rod 27 by means 
of which they are moved in unity. An ad- 
justing shaft 28 is supported by brackets 29 
which extend from the side of the base 30, 
and upon said shaft is fixed a lever 31 anda 
depending arm 32, the lower end of the latter 
haying connection with the wedges 25 to ac- 
tuate the same. Thusit will appear that by 
moving the lever 31, the table will be given 
mare or less longitudinal incline. The stand- 
ards 24 are made wide at the base and are 
mounted upon castings 33, and are adapted 
to permit longitudinal action of the table and 
prevent lateral motion thereof. Each of the 
standards 24 has an adjustable screw post 34 
by means of which the table may be adjusted’ 
to have more or less lateral decline. The 
table thus mounted is connected, by ineans 
of a driving rod 35, with a suitable actuating 
mechanism 36 such as to impart differentia 
reciprocating motion to the table. 

In the operation of this inventiou, pulp is 
fed to the feed box at the rear end of sec- 
tion 13, frem whence it passes over the riffles 
20 therein, through the passage way 12 into 
the section 14, and while so passing, more or 
less of the mineral portion of the pulp is di- 
rected by the riffles 20 so as to pass throug 
the openings 18, and the other portion of the 
pulp is discharged from the feed box through 
the openings 17, except surplus water which 
overflows through the passage-way 15 and 
is carried by the launder 16 to the tailings 
discharge side of the table. By this opera- 
tion the heaviest and cleanest portion of the 
mineral is fed to the table at points nearest 
its forward end, while the lighter mineral 
and pulp is carried through the openings 17 
and deposited upon the table along the head- 
board which is farthest from the tailings dis- 
charge side of the table. The motion of the 
table and the arrangement of riffles thereon 
are such as to cause the mineral to move 
toward the forward end of the table, and 
that portion thereof which comes into con- 
tact with the bucking-board is subjected to 
more or less vigorous action because of the 
obstruction afforded thereby, which affects 
a tendency to displace the sand while the 
mineral passes along the bucking-board to- 
ward the mineral edge 4 over which it is dis- 
charged into the mineral launder 37. The 
portion 6 of the bucking-board acts upon the 
adjacent mineral with less force than the 
other portion thereof, because of its lesser 
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angle to the direction of driving motion; and 
in passing along the shoal 7 the mineral is 
treated by the action of dressing water 
which is suitably fed upon the shoal and 
upon the table along the mineral discharge 
edge 4 thereof. 

he off-sets of the riffles afford rehef for 
the overlying gangue so that it tends to 
move downwardly toward the tailings dis- 
charge side of the table, while the underlying 
mineral portion of the pulp, thus relieved of 
the overlying gangue, is carried by the shal- 
low extensions of the rifles outward to the 
mineral launder, and while being directed by 
said extensions, is treated to the action of 
dressing-water and thereby further rehleved 
of gangue. 

y providing an overflow outlet for sur- 
plus water froin the feed box and conducting 
it therefrom without discharging it upon the 
table, the body of pulp upon the table is not 
affected thereby and the variations in the 
quantity of material fed upon the table is 
not so pronounced as would otherwise he the 
case, and consequently a corresponding im- 
provement in the treatment of pulp is 
effected. 

Having described my invention what I 
claim as new and desire to secure by Letters 
Patent is:— 

1. In an ore concentrator, a shaking table: 
having an oblique forward end; a shoal along 
part of said end of the table adjacent the 
feed side thereof and extending out bnto the 
table; and a series of riffles, those adjacent 
the shoal terminating at its inner edge, and 
the other riffles extending beyond the shoal 
to the concentrates discharge edge of the 
table. 

2. In an‘ore concentrator, a shaking table 
having an oblique forward end and an up- 
ward projection extending along its rear end, 
feed side, and part-way along its forward end 
adjacent its feed side; a shoal adjacent the 
projection at the forward end of the table ex- 
tending to the concentrates discharge portion 
thereof; and a series of rifles, those adjacent 
the shoal terminating at its imner edge, and 
the other riffles extending beyond the shoal to 
the concentrates discharge edge of the table. 

3. In an ore concentrator, a shaling table; 
a feed box secured to the table having feed 
openings adapted to discharge ontothe table; 
and having also an overflow outlet; and 
means in connection with the overflow out- 
let to convey the overflow therefrom away 
from the table. 

4. In an ore concentrator, a shaking table; 
and a feed box in connection with the table, 
having two parallel sections with a passage- 
way connecting the sections at their forward 
ends, the bottom of the feed box ranging 
upon a gradual decline from the rear end o 
the outer section to said passage way and 
from thence to the rear end of the inner sec- 
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tion, and having also feed openings at its for- 
ward end, the inner section having feed open- 
ings alony the side thereof adjacent the outer 
section and also an overflow outlet at its rear 
end. 

5. In an ore coneentrator, a shaking table; 
and a feed box conneeted to the table, having 
two compartments which comimunicute with 
one another at their forward ends, and riffles 
on its bottom adapted to direct underlying 
mineral toward said openings, the inner sec- 
tion having an overflow outlet near its rear 
end, and a series of feed openings located be- 
tween its overflow outlet aud its forward end. 

6. In an ore coneentrator, a shaking table; 
and a feed box connected to the table, having 
a eentral longitudinal partition dividing it 
into sections which communicate with one 


‘another at their forward ends, the feed box 


having also feed openings, and the inner see- 
tion thereof having an overflow outlet. 

7. In an ore concentrator, a shaking table 
having a feed box extending along its head 
side, the said feed box having feed openings 
in ?ts bottom and an overflow outlet through 
its inner side; and a launder leading from 
said overflow outlet to the tailings end of the 
table where it is adapted to discharge the 
overflow from said feed box. 

S$. In an ore concentrator, a shaking table; 
and a feed box connected to the table, having 
a partition which divides the feed box verti- 
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eally into two longitudinal sections which 
eommuniecate with one another at their for- 
ward ends by means ofa lateral passage-way, 
and having feed openings near the forward 
end of its outer section and a series of feed 
openings leading from its inner section. 

9. In an ore concertrator, a shaking table; 
a feed box connected to the table, having a 
vertical partition dividing it into two longi- 
tudinal seetions which communieate with 
one another by means of a suitable lateral 
passage-way, and having feed openings at its 
forward end and a series of feed openings 
leading from its inner section; and a series of 
riffles in the outer section adapted to direet 
underlying mineral therein toward the feed 
openings at the forward end of the feed box. 

10. In an ore concentrators a shaking ta- 
ble; and a feed box connected to the table, 
having a vertical partition, und also feed 
openings at its forward end; means to direct 
underlying mineral in the feed box toward 


said opemings, the feed box having also an- | 


other series of feed openings which are shel- 
tered from the former feed openings by said 
partition. 
In testimony whereof I affix niy signature, 
in presence of two witnesses. 
EMIL DEISTER. 
Witnesses: 
MATHILDA METTLER, 
Wo G: BeRNs: 
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To all whom it may concern: 

Be it known that I, Exit Deisrer, a citi- 
zen of the United States of America, and 
resident of Fort Wayne, ia the county of 
5 Allen and State of Indiana, have inventea 
certain new and useful Improvements in 
Ore-Concentrators, of which the following is 
a specification. 

This invention relates to iinprovemients im 


0 ore concentrators, and the objects thereof 


are to facilitate settlement of the metalhe 
portion of ore pulp upon che concentrating 
surface of the table; and to eifvet a more per- 
fect final separation of mineral values from 


.5 the partially concentrated mass of pulp than 


is ordinarily attained; and further to effect 
the discharge of concentrates from the cen- 
centrating table as they beecme elean. 

The above objects are accomplished by the 


10 construction illustrated in the xccompanying 


dvawings, in which: 

Figure 1,is a plan view of the invention, a 
portion of the dressing water supply-pipe 
teins cut away; Fig. 2,15 a side clevation of 


15 the same, a portion of the adjustable dan 


being cut away for showing discharge open- 
ings for tailings; Vig. 3. is a head end eleva- 
tion of the machine; Fig. 4. is a cross section 
of the concentrating-table on the line a—z 


30 of Fig. 1; Fig. 5. is a detail view showing a 


eross section, upen an enlarged scale, of a 
portion of the concentrating-table on the 
line r—z of Fig. 1; Fig. 6. is a detail view 
showing a portion of the side of the concen- 


35 trating table where concentrates are «dis- 


charged; Fig. 7. is a detail view in porspec- 
tive, upon an enlarged scale, showing the 
relative position of one shoal with the ad- 
jacent shoals; Fig. 8, is a longtiudinal sec- 


10 tion, upen an enlarged scale, of one of the 


shouls. Fig. 9 is a detail perspective view 
of one.of the shoals and coneentrates Inun- 
der; and Fie. 10 is a detail view showing the 
connecting rod and spring for holding it in 


$5 connection with the lever, the luiter being 


shown cut away. 

Similar numerals of reference indicate cor- 
responding parts throughout the several 
views, and referring now to the saimb: 1 is a 


50 concentrating table, preferably of triangular 


form, mounted upon swinging props 2, 3, 4, 5, 
and 6, respectively, which admit longitudi- 
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nal, reciprocating niotion to be mnparted to 
ihe table. The props 2, 38, and 4, are ar- 
ranged in alinement beneath the table along 
the longest side thereof and support the 
sae, respectively, at points indicated by 
the dotted circles 7, 8, and 9: and the props 
Sand 6 are similarly eranced beneath the 
cubis aac suppert tue same at points adja- 
cent the tailings discharge side of the table as 
indicated respectively by the dotted circles 
Hand 11. The two props 2 and + are made 
wide at the base m order to prevent the table 
from imoving laterally respecting the line of 
motion; and the two props 5 and 6 are made 
adjustable by means of wedges 12 and 13 so 
that the tailmgs discharge sile of the table 
may be elevated or lowered as desired to give 
the table a suitable decline toward its tailings 
discharge side. Each of the props 5 and 6 
rest upon & novable block 14 which ts loosely 
arranged in a corresponding cylinder 15, the 
block being adapted to be raised or lowered 
aecordingly as the eerresponding wedge is 
adjusted. The wedges 12 and 13 are con- 
nected by a rod 16, and the wedge 13 has in 
connection therewith a serew-threaded rod 
17 which extends through a fixed bracket 18; 
and re rod 17 has mounted thereon adjust- 
ing wh.cels 19 upon either side of the bracket, 
so that the wedges may be adjusted and held 
in a desired position by manipulating the 
wheels 19. 

The concentrating surface of the table is 
composed of a series of steps 20 arranged in 
parallel relation with each other, aad each 
successive step is lower than the adjacent 
preceding step, the lowermost step being 
nearest the tailings discharge side of the ta- 
ble, and the upper surfaces of all of said steps 
are approximately level in cross section and 
range upon a uniform incline toward the 
concentrates-discharge portion of the table. 
Along the discharge edge of each step is an 
upwardly projecting lip 21 which extends 
throughout the length of the eorresponding 
step, and upon each step is secured a umi- 
form series of riffles 22, cach riffle commene- 
ing its course at the corresponding lip and’ 
ranging dfagonally upon the adjacent surface 
of the corresponding step; and all the riffles 
are disposed in the direction of the concen- 
trates-discharge side of the table. 
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At the head end of the table is a gradually 
sloping breast 23 which extends from the 
lower ends of the steps upward toward the 
head-board 24; and a feed-box 25, having 
feed-openings 26 in the bottom thereof, is 
mounted mn connection with the table along 
the forward portion of the longest side there- 
of. An inclined shelf 27 is attached to the 
underside of the feed-box and serves to more 
or less distribute the ore-pulp as it passes 
from the feed-openings onto the table. 

Along the tuilings-discharge edge of the 
table is secured an apron 28 consisting of a 
plate which extends both above and Delow 
the adjacent edge of the table, and a series 
of tailings-discharge openings 29 are made 
in the apron in line with the edjacent con- 
centrating surface of the table. A vertically 
adjustable dam 30 rests against the outer 
face of the apron 28, and extends throughout 
the length of the apron to the rear end of the 
table where it is pivotedly connected. to the 
latter as indicated at 31. The dam is held in 
place against the apron by means of springs 
32, and is hekl in adjusted position by means 
of a suitably mounted thumb-nut 33. 

At the rear end of each step is fixed a 
shoal 34, the upper surface of whieh grad- 
ually aseends from the adjacent eoncentrat- 
ing surface of the corresponding step toward 
its head 35. The outer edge of each shoal 
has an upturned flange 36 which extends 
from its head to the head of the next preced- 
ing shoal, where it connects with the adjacent 
innermest side thereof. The said flanges 
thus arranged, in connection with the heads 
of the respective shoals, constitute a levee 
which prevents an overflow of pulp from the 
table. at its coneentrates-discharge side. 
The concentrating’ surface 37 of each shoal 
natrows toward its upper rear portion and 
leads up to the throat 38 which communi- 
cates with the concentrates-discharge open- 
ing 39, and the latter opens into a discliarge- 
spout 40. Upon either side of the throat 38 
is a miniature plateau 41, each of which ex- 
tends to the corresponding side of the shoal 
and has a gradually rounded inner margin 42. 
Upon the concentrating surface of the shoul 
are several riffles 43 which lead toward the 
throat from the corresponding sides of the 
shoal and extend toward the entrance of its 
threat, the upper ends of the two rear milles 
rangmg between the plateaus. The head 35 
of each shoal is hollow and has an elongated 
opening 44 at its top, and tas also discharge- 
ports 45 which lead respectively out upen 
the corresponding plateaus 41. The shoals 
are all located in the same horizonial plane, 
the height of cach at the throat being ap- 
proximately in line with the level of water, 
upon the table, which is maintained by ad- 
justing the dam aecordingly as the tailings- 
discharge side of the table is raised or low- 
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ered. A pipe 46 is supported by suitable 
standards 47 and extends along the concen- 
trates-discharge side of the table, adjacent 
the sheals; and a series of cocks 48 connect 
with the pipe 46, and are adapted respec- 
tively to discharge dressing water into the 
corresponding openings 44 of the correspond- 
ing shoals. The pipe 46 is connected with a 
suitable head of water by means of a con- 
necting pipe 49, the latter having a valve 50. 

The actuating mechanism consists of a 
rotative shaft 51 which has mounted thereon 
tight and loose pulleys 52, and is mounted in 
a supporting casting 58.which is secured upon 
& pel 54. An eccentric 55 on the shaft 51 
has driving relation with the connecting rod 
56. A lever 57 is connected at its lower end 
to a shaft 5S which is svitably supported in 
connection with the bed, and the upper enc 
of the lever is bifurcated and has a series of 
notches 59 made therein in which the ends of 
the cross head 60 are adapted to be seated. 
The cross head 60 is adapted to be shilted 
from one pair of notches in the bifnreated 
end of the lever to the other pairs of notches 
and thus ecatise the lever to be actuated with 
a greater or less range of movement, and the 
cross head is held in position in said notches 
by means of a screw-threaded hand-piece 61 
which is mounted upon the projecting end of 
the connecting-rod 58. The said hand-piece 
has in connection therewith a coil spring 62 
which acts against the adjacent face of the 
lever. 

A driving rod 43 extends at its rear end 
through a bracket 64 which Is rigidly fixed to 
the underside of the table, and upon said rod 
is secured two sets of jam-nuts 65, one set 
upon either side ol said bracket 64; and a 
stiff coil spring 66 Is interposed between one 
set of said jaiu-nuts and the bracket, which 
serves to prevent play between the driving- 
rod and table. The ferward end of the driv- 
ing-rod extends loosely through a lug 67 
which projects from the lever 57, and has 
mounted upen its extreme end a collar 68. 
A rubber buffer 69 is interposed between the 
collar and the adjacent face of the lug 67, 
and a vielding coil spring 70 is interposed be- 
tween the opposite face ol the lug 67 and an 
adjacent collar 71 which has screw-threaded 
relation with the driving-rod. By adjusting 
the collar 71 so as to Increase or decrease the 
stress upon the spring 70, the degree of «iffer- 
ential motion imparted to the table may ke 
varied, 

In the operation of this invention, the table 
is set in differential reciprocating motion 
lengthwise respecting the steps, and a suit- 
able quantity of dressing water is sp to 
theshoalsfromtheeoeks48. Ore pulp is then 
supplied to the feed-box in the usual manner. 
It is the intention to maintain a suitable 
depth of water upon the table, and to effect 
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this the dam 30 is raised sufficiently so that ' come cleaned, instead of being conveyed over 


the water will rise upon the table to a height 
approximately in line with the throats of the 
shoals. The tailings - openings 29,-in the 
apron, are numerous and of a size capable of 
passmg the solids o* the tailings, but are not 
sucli as to drain the table of its body of water 
so as to prevent the water overflowing the 
dam while the contemplated quantity of 
pulp is being supplied to the machine. Be- 
cause of the buoyancy afforded the pulp by 
the detained body of water upon the table, 
the mineral values of the pulp quickly settle 
upon the concentrating surface of the table, 
and thereupon are carried toward the shoals 
because of the differential motion of the table. 
The pulp tends to move toward the tailings- 
discharge side of the table, and the under- 
lying portion of the settled ore-matter is 


moved toward the shoals, while the over- 


lying portion thereof falls from step to step 
successively to the discharge edge of the 
table where it becomes discharged through 
the tailings-openings 29, or is carried over 
the dam with the overflow. water. The 
underlying portion of the settled ore-matter 
is detained upon the steps more or less be- 
cause of the projecting lps 21, and is further 
conserved upon the steps by the diagonally 
disposed riffes thereon, and as such under- 
lying ore-matter reaches the shoals it will have 
become iore or less separated from the 
gangue and may be said to have been par- 
tially concentrated. This partially concen- 
trated material enters the shoals and masses 
at the entrance of the throats thereof, and is 
there shaken and simultaneously subjected 
to the washing action produced by the dis- 
charge of dressing water from the ports 45. 
The effect of this treatment is such as to 
cause the hghter portions of the partially 
concentrated masses to pass backward from 
the throats of the shoals and tall over the 
immer edges thereof upon the next succeeding 
steps respectively. The heavier portions of 
the partially concentrated masses, thus freed 
from the lighter portions, pass onward 
through the throats and into the openings 39 
and are discharged through the sponts 40. A 
launder 72 issecured to the tableimmecdiately 
beneath the spouts 40 to receive the dis- 
charge of concentrates therefrom, and the 
discharge end 73 of the launder is preferably 
located at the rear end of the table. 

A particular feature im the operation of 
this invention is that the narially eoncen- 
trated inaterial is treated in the shoals to a 
shaking and washing action in musses, in 
contradistinction to the common practice of 
spreading the partially concentrated ma- 
terial in a thin layer over a sinooth and un- 

rotected, or unriffled, washing surface; and 
m the eae invention the concentrates be- 
come discharged from the table as they be- 


a long course to a common concentrates-dis- 
charge place as on ordinary tables, thus 
avoiding a loss of mineral values occasioned 
by protracted contact with the dressing wa- 
ter as usually applied. Another feature of 
this invention is in the position of the adjust- 
able props 5 and 6 relative to the table and 
the non-adjustable props 2, 3, and 4: Tt will 
be obvious that by raising or lowering the 
former props, the table will thereby become 
tilted so that the longitudinal incline of the 
sli will be decreased or incrensed accord- 
ingly without altering the horizontal position 
of the concentrates-discharve side of the table, 
and therefore, the shoals will be maintained at 
# uniform height; and when the table is tilted 
by lowering or raising the adjustable props, 
movement of pulp toward the Glare te 
charge side of the table will accordingly be 
accelerated or retarded. 

Matter somewhat similar in character is 
contained in a previous application, Sr. No. 
274,515, filed by me August 17, 1905, for 
“ore concentrators”, the similarity residing 
particularly in the shoals. 

Having described my invention what I 
claim as new and desire to secure by Letters 
Patent, is: 

1. In an ore concentrator, a transversely 


inclined reciprocating concentrating table, § 


having a level concentrates-cischarge portion, 
the concentrating surface of the table being 
composed of a series of steps arranged longi- 
tudinally and in parallel relation with each 
other and in line with the direction of the mo- 
tion of the table; approximately, and all the 
steps ranging upon an incline toward the said 
concentrates-discharge portion; an upwardly 
projecting lipsecured along the discharge edge 
of each step; a series of riffles secured upon 
the concentrating surface of each step, each 
riffle commencing its course at the corre- 
sponding lip and ranging diagonally upon the 
adjacent surface of the corresponding step: 
a shoal located at the rear end of each step, 
the concentrating surface of each shoal as- 
cending from the concentrating surface of the 
corresponding step, each shoal having a 
throat and discharge opening; 1ffeans for sup- 
plying cach shoal with dressing water at the 
sides of its throat; and a dain in connecfion 
with the tailings-discharge side of the table 
adapted to maintain a water level upon the 
table approximately in line with the tsroats 
of the shonais. 

2, In an ore concentrator, a transversely 
inclined reciprocating concentrating table, the 
concentrates-discharge side of which ranges 
in a horizontal plane, having thereon a series 
of riffles adapted to direct underlying ore- 
matter toward its concentrates-discharge 
side; a series of shoals arranged along the 
concéntrates-discharge side of the table, each 
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ranging upon an ineline from the adjacent 
concentrating surface thereof, and each hav- 
ing a throat and discharge opening; means 
for-supplying dressing water to each shoal at 
the sides of its throat; and a dam in connec- 
tion with the tailings-discharge side of the 
table adapted to maintain a water level over 
the table approximately up to the throats of 
the shoals. 

3. In an ore concentrator, a transversely 
inclined reciprocating concentrating table 
having riffles thereon adapted to direct un- 
derlying ore - matter toward its concen- 
trate discharge side; a series of shoals located 
along the concentrates discharge side of the 
table, each having a discharge opening near 
its head, and throut leading from its concen- 
trating surface to its opening, the outer edge 
of each shoal being higher than its inner edge; 
and means for supplying dressing water to 
each shoal at the aides of its throat. 

4, In an ore coneentrator, a transversely 
inchned reeiprocating concentrating table, 
the coneentratés-discharge side of which 
ranges in a horizontal plane, having thereon 
a series of rifles adapted to direct underlying 
ore-matter toward its concentrates-discharge 
side; a series of shoals arranged in sueeessive 
order along the concentrates-discharge side of 
the table, the outer edge of each shoal having 
an upturned flange, the said flanges consti- 
tuting a levee adapted to prevent an over- 
flow of pulp from the sale at its coneen- 
trates-discharge side, and each shoal having 
also a throat and <discharge opening; means 
for supplying dressing water to each shoal at 
the sides of its throat: and a dam in connee- 
tion with the tailings-discharge side of the 
table adapted to maintain a water level over 
the table npproxiimately up to the throats of 
the shoals. 

5. In an ore conecntrator, a transversely 
inclined reciprocating coneentrating table 
having riffes thereon acapted to direct 
underlying ore-matter toward its eoncen- 
trates-discharge side; a series of shoals lo- 
cated along the concentrates-cischarge side 
of the table, each having a throat at its cis- 
charge end and plateaus upon each side of its 
throat; and means for supplying dressing 
water to each shoal upon its plateaus. 

6. In an ore conéentrator, a transversely 
inclined reciprocating concentrating table of 
triangular form, and having mffles thereon 
adapted to <lireet underlying ore-matter to- 
ward its coneentrates-discharee side, the sail 
conecentrates-diseharge side ranging in a hori- 
zontal plane; a series of shoals, at the con- 
centrates-discharge side of the table, adapted 
to reeeive ore-matter direetly from the adia- 
cent concentrating surface of the table, each 
shoal having a discharge opening, and throat 
leading from its concentrating surface to its 
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opening, the outer edge of each shoal being 
higher than its inner edge; and means for 
supplying dressing water to each of said 
shoals at the sicles of its throat. 

7. In an ore concentrator, a transversely 
inclined reciprocating coneentrating table 
having 1iHes thereon adapted te direct 
underlying ore-matter toward its concen- 
trates-discharge side; a series of shoals lo- 
cated along the concentrates-discharge side 
of the table, each having a throat and dis- 
charge opening; an upwardly projecting 
apron, secured along the tailings-discharge 
sile of the table, having tailings openings 
therein in ne with the adjacent eoncentrat- 
ing surface of the table; a dam in connection 
with the apron adapted to maintain a water 
level over the table approximately up to the 
throats of the shoals; and means for supply- 
ing dressing water to each shoal at the sides 
of its throat. 

8. In an ore coneentrator, a transversely 
inclined reciprocating concentrating table of 
triangular form, the coneentrates-discharge 
side of which is level, and the tailings-cis- 
charge side of which ranges upon an incline 
toward its rear end, and the concentrating 
surface of which is composed of a series of 
steps which extend lengthwise up to the con- 
centrates-discharyve side thereof; a series of 
shoals located alone the concentrates-dis- 
charge side of the table, one at the end of 
each step, and being adapted for the purpose 
set forth; means for supplying dressing wa- 
ter to each shoal; and a dam in connection 
with the tailings-diseharge side of the table 
adapted to maintain a water level over the 
table approximately up to its concentrates- 
discharge side. 

4, In an ore concentrator, a transversely 
inclined reciprocating concentrating table of 
Iriangular form, the concentrates-cdiseharge 
side of which ts level, and the tailings-cis- 
charge side of which ranges upon an ineline 
toward its rear end, and the coneentrating 
surface of whieh is composed of a series of 
steps which extend lengthwise up to the eon- 
centrates-discharge side ihenay each step 
having an upwardly projecting lip along its 
diseharge edge; a shoal located at the rear 
end of each step acdapte:! for the purpose set 
forth; a series of diagonally disposed riffles 
upon each of said steps, each riffle eonmene- 
ing its course at the corresponding lip; means 
for supplying dressing water to each shoal; 
anu a Aan In connection with the tailings- 


discharge side of the tuble adapted to main-. 


tain a water level over the table approxi- 
mately up to its concentrates-diseharge side. 

10. In an ore concentrator, a transversely 
inclined reciprocating concentrating table of 
triangular form, the concentrates-discharge 


{side of whieh is level, and the tailings-dis- 
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charge side of which ranges upon an incline | tain a water level over the table approxi- 10 
towatd its rear end, and having thereon a | mately up to its concentrates-discharge side. 
series of villles adapted to direct underlying In testimony whereol I allix ny signature, 
ore-niatter toward its concentrates-discharge | in presence of two witnesses. 

side; ascries of shoals located along the con- ; aTQ 
centrates-discharge side of the table; means a 


for supplying dressing water to each shoal; Witnesses: 
and a dam in connection with the tailings- Wn. H. Bensman, 
discharge side of the table adapted to main- Herman J, LAMPKE. 
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To all whom it may concern: 

Be it known that I, Jonn Gmcon Kirx- 
“EY, a citizen of the United States, residing 
at Carthage, in the county of Jasper and 
State of Missouri, have invented a new and 
useful Ore-Separator, of which the follow- 
ing is a specification. 

My invention relates to ore separators, and 
is especially directed to that class of devices 
in which the ore or material to be separated 
is washed over the surface of a transversely 
inclined vibratory table and is concentratéd 
according to its varying specific gravity, and 
is delivered in its separated condition at 
the delivery end of the table. 

The invention has for its objects to pro- 
duce a device of this character in which 
the ore, after first spreading transversely of 
the table in strata of varying degrees of 
purity, will, during the further separating 
action, be moved longitudinally of the table 
and, to some extent, in opposition to the cur- 
rent of water, and in which the lighter par- 
ticles of the material] will, during this lon- 
gitudinal movement, travel in advance of 
the heavier particles, be separated there- 
from, washed transversely across the table, 
and be concentrated in turn, while the 
gangue and other impurities will be finally 
delivered at the lower side of the table. 
Thus the material will be delivered in a 
thoroughly separated condition, and the em- 
ployment of conveying mechanisin for re- 
tnrming it to the table for a second treat- 
ment will be obviated. 

To these ends the invention comprises the 
novel details of construction and combina- 
tion of parts more fully hereinafter de- 
seribed. 

In the accompanying drawings,—Figure 
1 is a perspective view of my improved de- 
Fig. 2 is a vertical transverse sec- 
tion through the same on the line 2—2 of 


- Fig. 1. Fig. 3 is a longitudinal sectional] ele- 


45 


50 


55 


vation on the line 3—3 of Fig. 1. Fig. 4 is 
a side elevation as viewed in the direction of 
the arrow in Fig. 2. Fig. 5 is a perspective 
view of one of the riffle strips. Fig. 6 is a 
detail view of the adjustable eccentric. 
Referring to the drawings, 1 indicates the 
main or base frame of my improved sepa- 
rator, which has hinged thereto, at its front 
longitudinal edge, as at 2, a supplemental 
frame 3. These parts may be of any suitable 
or desired material, but are preferably com- 
posed of wood, and in the form of rectangu- 


lar frames consisting of longitudinal bars 
united at their ends by transverse bars, as 
clearly shown in Fig. 1. The main and sup- 
pleinental frames have secured to the rear 
side thereof, as illustrated in Fig. 4, wings 
4 arranged in pairs and oppositely inclined 
longitudinally. Mounted between the wings 
are longitudinally slidable wedge - shaped 
blocks 5 which are pivotally connected by 
rods 6 with an operating lever 7 by means 
of which the blocks may be actuated to ad- 
justably tilt or incline the supplemental 
frame transversely from its back toward its 
front for the purpose more fully hereinafter 
described. : 

Disposed over the supplemental frame is 
a vibratory table 8, preferably of rectangu- 
lar form, composed of any suitable material, 
and movably sustained by means of vertical 
links 9 pivoted at their upper ends to sills 10 
which extend longitudinally of the under 
face of the table and at their lower ends 
pivotally mounted on transverse rods 11 sus- 
tained at their ends by the supplemental 
frame 3. The links 9 are arranged 1 pairs 
and have interposed between their lower 
ends on the transverse rods 11 spacing blocks 
12. In this connection it is to be noted that 
there are three of the rods 11 and that each 
carries two sets of links 9 arranged respec- 
tively adjacent to the front and rear sides 
of the table, and further, that the rear links 
are of a greater length than the front links, 
which imparts to the table an initial inclina- 
tion downward from its rear toward its 
front transversely, which inclination may 
be varied according to the varying mate- 
rials treated by means of the siiding blocks 
5 and their attendant mechanism, as will be 
readily understood. 

Secured to and constituting a vertical up- 
wardly extending flange along the higher 
longitudinal side of the table 1s & plate 13, 
a similar plate 14 forming a projecting 
flange at the front or receiving end of the 
table, while the lower longitudinal side and 
rear discharge end of the same are provided 
with similar plates 15 and i6 which extend 
downward from and constitute depending 
flanges. 

Mounted ai the front upper corner of the 
table is a box or hopper 17 which is secured 
in any suitable manner to the table and re- 
ceives the material to be separated and de- 
livers the same onto the table through suit- 
able discharge openings formed in its bot- 
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tom. The material, which is delivered at 
the higher side of the table, is washed trans- 
versely across the same by water discharged 
from a suitably perforated pipe 18 which 
extends longitudinally of the table and is 
connected in any suitable manner with the 
vertical flange 13. 

Secured to the upper face of ihe table in 
any suitable manner is a series of guides or 
riffles 19, constructed preferably of wood, 
and which extend longitudinally of the ta- 
ble, and are disposed slightly diagonally of 
the same from the lower side of its receiving 
end toward the higher side of its discharge 
end, are uniformly spaced apart, and at the 
receiving end of the table abut against a 
transversely and slightly diagonally dis- 
posed rail or flange 20. The ends of the 
rifles which abut against the flange 20 and 
which receive the material’ when first dis- 
charged from the hopper, are coinparatively 
high and narrow and from the receiving end 
of the riffes gradually decrease in height 
and increase in width toward the rear or 
discharge end of the table. Thus the dis- 
charge end of the rifles is comparatively 
wide and flat, being, in fact, almost flush 
with the surface of the table when in posi- 
tion thereon. 

When the material is first delivered onto 
the table, it will be washed transversely 
across the same and received in the spaces 
between the riffles, and, in its travel across 
the table, will be automatically separated, 
owing to the variation in its specific grav- 
ity, into strata of varying degrees of purity, 
the heavier or purer ores settling upon the 
table at its higher level, these next in purity 
and weight at a lower level, and so on until 
the gangue and other light impurities are 
delivered at the lower side of the table into 
a receiving trough 21. After this first pri- 
mary separation of the ore, the same travels 
longitudinally of the table in its separated 
condition from the receiving toward the de- 
livery end of the table, and a further and 
more thorough concentration follows, due to 
the fact that the spaces between the rifiles 
converge toward the discharge end of the 
table and, owing to the gradually increasing 
friction and compression of the material be- 
tween the sides of the riffles, retards the 
heavier and purer ores and perniuts the 
lighter and less pure particles to travel for- 
ward in advance of the same, and when these 
lighter partieles reach a point of the rifiles 
sufficiently low they are washed transversely 
across the table and concentrate with ores of 
a similar quality at a lower level. A still 
further separation of the ores results from 
the diagonal disposition of the riffles from 
the lower portion of the receiving end of 
the table toward the higher portion of its 
discharge end, which necessitates the mate- 
rial, during its longitudinal movement, trav- 


906,535 


eling to a certain extent against the current 
of the water. Thus the ore will, owing 
to these three separate and distinct con- 
centrating actions, be delivered at the dis- 
charge end of the table in a thoroughly sep- 
arated condition and in strata-of varying 
degrees of purity. The material is caused 
to travel longitudinally of the table owing 
to a constant vibratory motion which is posi- 
tively imparted to the same by mechanism 
now to be described. 

Secured to the underside of the table in 
any suitable manrer is a central longitudinal 
sill 22, and bolted to the sill is a metal plate 
having depending ends 24—25. This plate 
is situated some distance from the receiving 
end of the table and has secured to its de- 
pending end portion 25 one end of a hori- 
zontal rod 26 which extends parallel with 
the table and has its outer end slidingly 
mounted in suitable bearings formed in the 
supplemental framework of the machine at 
the front end of the latter, the other end 
portion of the rod having clamped to it an 
arm 27 formed of two metal plates. This 
arm, which is adjustable longitudinally of 
the rod, extends vertically upward from the 
same and has pivotally attached to its upper 
end one end of a link 28, which is pivotally 
connected at its other end with a vertically 
depending arm 29 carriea by an eccentric 30. 
The arm 29 of the eccentric has also pivoted 


thereto one end of a link 31 which is pivoted: 


at its other end to the framework of the ma- 
chine. The eccentric 30 is mounted upon 
and operated by a drive shaft 32 journaled 
in suitable bearings transversely of the ma- 
chine and provided with driving pulleys 33 
in belt connection with any suitable source 
of power. As the shaft operates, the eccen- 
tric will, through the medinm of its link con- 
nection with the shaft 26, reciprocate the 
latter longitudinally and impart to the table 
8 a vibratory reciprocating motion which, 
owing to the connection of the shaft to the 
table at a point distant from its receiving 
end, will be more thoroughly and equally 
distributed throughout the surface of the 
table, thus insuring a uniform concentration 
of the material under treatment. 

In order to compensate for lost motion 
and a consequent irregularity in the vi- 
bratory motion of the table, ] secure to the 
arm 24 of plate 23 one end of a rod 34 which 
has its other end slidingly mounted in a 
block 35 fixedly sustained by the framework 
of the device and mounted upon the rod be- 
tween the block and a head 35 secured to 
its outer end, a buffer spring 36 which is 
normally expanded and against the action 
of which the table is reciprocated. 

Tn order that the vibratory motion of 
the table may be suitably regulated or ad- 
justed according to the quality of the ma- 
terial under treatment, I provide for a ver- 
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tical adjustment of the eccentric 30 relative 
to the shaft 32. For this purpose the end 
plates of the eccentric are slotted, as at 37, 
for the reception of the shaft, and are fur- 
ther slotted, as at 38, for the reception of 
adjusting bolts 39 connected at their inner 


ends to an inner adjusting member 40 dis- 


posed upon the interior of the eccentric and 
are perforated, as at 41, to receive the shaft. 
From this it will be seen that by operating 
the bolts 39 in their slots 38 to adjust the 
members 40, the eccentric may be moved 
to vary its eccentricity relative to the shaft, 
thus varying its throw and consequently 
the longitudinal] reciprocation of rod 26 and 
the table, which can consequently be adjust- 
ed to a nicety. 

It will be noted that the table utilized 
in the present construction is of uniform 
thickness and that the riffles are fastened 
upon the npper flat face of the table. The 
top of the table-forms the bottom of the 
grooves, whereas the edges of the riffles con- 
stitute the side walls thereof. By providing 
viffles which are fastened to the top of the 
table it is not necessary to go to the expense 
of constructing a special form of table. 
Riffles of the construction shown and de- 
seribed can be readily attached upon the 
flat surface of any table. These riffles can 
be made as articles of manufacture and can 
be substituted by the user for riffles which 
are broken or otherwise injured upon the 
table. It will be noted that the bottom and 
top faces of each riffle are counter parts so 
that the riffle can be secured upon the table 
with either face downward, thus making it 
easy to manufacture and apply. Moreover, 
should the upper edges and surfaces of the 
rifle become worn as a result of constant 
use the riffle may be detached and inveried 
and the worn face pressed tightly upon and 
secured to the surface of the table. 

From the foregoing it will be seen that 
I produce a device in which there will be 
a thorough and perfect concentration of the 
ores, one in which the ores will be delivered 
in a separated and graded condition from 
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the discharge end of the table, while the 
gangue and other impurities will be deliv- 
ered transversely of the table at its lower 
side, and that, owing to the perfect separa- 
tion of the ores attendant upon my device, 
the employment of conveying mechanism to 
return the ore to the table for a second treat- 
ment, and, in fact, a second treatment of the 
ores, is obviated. In attaining these ends 
it is to be understood that I do not limit 
or confine myself to the details of construc- 
tion herein shown and described inasmuch 
as yarious minor changes such as would sng- 
gest themselves to the skilled mechanic may 
be made therein without departing from the 
spirit or scope of my invention. 

Having thus described my invention, what 
I claim is:— 

1. As an article a riffle for ore separators 
comprising a flat elongated strip gradually 
increasing in width and diminishing . in 
thickness toward one end, the side edges of 
the strip being straight from end to end and 
perpendicular to the faces thereof, the two 
faces of the strip being duplicates. 

2, The combination with an inclined table 
having a flat uninterrupted upper surface; 
of a plurality of similar riffles secured upon 
and disposed entirely above the npper sur- 
face of the table, said riffles being inclined 
upwardly toward the discharge end of the 
table and each riffle comprising a flat elon- 
gated strip gradually increasing in thickness 
toward one end, the side edges of the strip 
being straight from end to end and perpen- 
dicular to the faces thereof, the upper and 
lower faces of the riffle being duplicates, said 
rifles forming grooves therebetween, the top 
of the table constituting the bottom of the 
grooves. 

In testimony that I claim the foregoing 
as my own, I have hereto affixed my signa- 
ture in the presence of two witnesses. 


JOHN GIDEON KIRKSEY. 
Witnesses: 
H. L. Sinsnnon, 
W. G. Moore. 
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To all whom it may concern: 

Be it known that I, CLatpe Suerwoop. a 
citizen of the United States. residing at 
Black Bear. in the county of Shoshone and 

5 State of Idaho. have invented new and use- 
fnl Improvements in Ore - Concentrating 
Tables, of whieh the following is a specifica- 
tion. 

This invention relates to ore concentrating 

10 tables. and particularly to an attachment to 
effeet ina rapid aid thorough manner proper 
grading or separation of metallic values 
without possibihity of their subsequent ac- 
cidental mixtures, waste. or the neces-ity of 

6 changing the adjustment or set of the table. 
The attachment may he emploved with ad- 
vantage in connection with various types of 
tables, but is of especial ntilitvy when used in 


_ 
o 


connection with an endwise reciprovatory. | 


transversely inclined table. 
In the drawings: Fignre 1 is a perspective 
view of a coneentrating table provided with 


wit attachment embodying my imvention. | 
Fig. 2 is a top plan view of the attachment 


io 
qn 


detached from the table. one of the valves. 


heremafter particularly described, being , 


separated from said attachment and m per- 
spective. 
as seen from the table. two of the troughs 
thereof being m section. Figs. 4 and 5 are 
cross-sectional views on the lines 4—4+ and 
5—o, respectively. of Fig. 2. 

Like characters refer to like parts through- 
out the several figures of the drawing. 


30 


35 
and generally designated by the numeral 2. 
and is transversely inched and given an 
endwise or longitudinally vibratory or re- 
ciprocatory motion by any smitable means 
for the purpose of ccratifying the pulp sup- 
pled thereto. This talle has on it- upper 
side longitudinally dispo-ed rifles with their 
forward ends arranged (n step order cy ate 
upen a line extending diagonally of the table 
su as to leave a clear space, as 4. along which 
the Jead separated from the prilp on the 
motion of the table is fed. the lead. when it 
leaves the table. falling inte an inchned 
trough 5 secured to the head end of the table 
in any stitable manner. This trong: is one 
feature of the improvement and directs the 
lead delivered theremnte into any suitable 
receptacle. 
provement 1s designated in a general way by 
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Fig. 3 is a view of the attachment | 


In Fig. 1 a table of known type is shown | 


. 1 
The other feature of the im- - 
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| 6 and comprises several troughs, hereinafter 
{| more particularly described. 
In additicn to troughs, the member 6 in- 
, cludes an inner-row of connected pockets 7 
of any desirable number and disposed along 
the lower side cf the table 2 conimencing at 
. the head end and extending toward the tail 
end of said table. Into these pockets lead 
and zine middlings and other constituents 
are delivered and disposed of by means 
within the control of an attendant, as will 
be hereinafter made clear. The pockets or 
_ cumpartments may be made in one piece of 
any desirable metal or other suitable material, 
and while they may be of anv shape they are 
| represented as being substantially square. 
' Each pocket 7 is shown as having counter- 
. sunk in the bottom thereof a disk valve & 
provided with a pivot 9. The several valves 
“ are operated by diametrically opposite 
‘handles 8’ eonneeted thereto and are held in 
their adjusted positions preferably by fric- 
tion. By eountersinking the valves im the 
bottoms of the respective pockets or parti- 
tions 7, said bottoms will not present on their 
upper surfaces any projections or protru- 
‘ sions upen or against which mineral values 
or the hke might lodge or catch. In the but- 
tom of each pocket or compartment 7 are 
| three holes 10.11 and 12. Each rotary disk 
valve § has through it a single hole or per- 
foration 15 adapted to register with any one 
' of the three holes or openings 10,11 or 12 in 
the bottom of its respective pocket or com- 
partment 7 for a purpose that will herein- 
after appear. 
In addition to the inner series of pockets 
7 there is a second or outer series of pockets 
73, and these pockets 7* may be of any num- 
ber: for instance, if thirteen of the pockets 
7 are provided, four of the pockets 7* would 
he preferably used. The numbers of the two 
series of pockets are simply mentioned, how- 
ever. by wav of iMustration and will depend 
soinewhat upon the size of the table and 
dimensions of the pockets. The pockets 7 
are constineted like the pockets 7 in all 
particulars, meluding the bottom openings, 
but to avuid confusion and facilitate an un- 
derstanding of the apparatus, the openings 
in the pockets 74 are designated by the char- 
acters 7°, 7¢ and 74, respectively, the pockets 
7 containing valves S* each provided with 
!u single opening S® and operating and con- 
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structed exactly like the valves 8. The 
pockets 7* are coincident with the first four 
of the pockets 7, by virtue of which the 
first four pockets 7 can discharge respectively 
into the pockets 7*. The primary purpose 
of the pockets 7? is to provide for the proper 
disposal of the iron that passes over the 
lewer side of the table near the front end 
thereof, although these pockets can be used 
to dispose of the zine or lead which may 
be therein by manipulating the valves 5. 
The valve S of each pocket 7 will be turned 
to register the opening 18 of the valve with 
the openings 10, 11 and 12 in accordance 
with the character of the material flowing 
into the several pockets, and if zine flows 
into the pockets the opening 13 of the valve 
§ will be caused to register with the opening 
10: if middlings of zinc and lead are direct- 
ed into the pockets the openings 18 of each 
valve will be placed in registration with the 
openings 11, and if tailings flow into the 
pockets the openings 13 of the valves will 
be caused to register with the openings 12. 
in other words, the several valves § will be 
positioned to relieve the pockets of their 
contents in relation to the several troughs 
in accordance with the particular character 
of the material flowing into the pockets 
from the table. The registration of the 
cpening 13 with any one of the bottom open- 
ings 10, 11 and 12 will result in a closure of 
the remaining two openings. It is the cus- 
tom to return the middlings back onto the: 
table to be worked over, while the tailings 
can be deposited in a heap and also worked 
over at desired intervals. 

Practically the saine operation may be 
effected in the pockets 7* as above noted or 
wien imaterials of different: kinds solely oc- 
cupy these latter pockets and under this 
condition of sole occupation of the pockets 
when the opening S> of each valve 8* regis- 
ters with the opening 7, this is for the 
purpose of directing zinc through said open- 
ing 74, When the opening 5° in said valve 
S* registers with the opening 7°, this is for 
the purpose of permitting lead to pass 
through said opening 7°, and when the open- 
ing in said valve 8? registers with the open- 
ing 7°, this is for the purpose of causing 
irou to pass through said opening 7. By 
the manipulation, therefore, of the several 
valves or any one or more of them, the 
proper grading of the valnes and other ma- 
terials that pass off the table can be obtained. 

The member 6 is provided with four longi- 
tudinally extending troughs 14, 15, 16 and 
17, the trough 14 being adapted to receive 
the pure zinc, the trough 15 the zine and 
lead middlings, the trough 16 the tailings. 
and the trough 17 the iron. The trough 14 
discharges the mass within it forwardly or 
toward the head end of the table; the trough 
16 discharges the tailings therein toward the 
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rear or tail end of the table; the trough 15 
discharges into the middlings elevator, not 
shown, and the rear end of said latter trough 
is represented as somewhat deflected or in- 
wardly disposed for this purpose, and. the 
trough 17 causes the delivery of the iron in 
a forward and slightly lateral direction. 
The four troughs and the trongh 5 herein- 
before described are separated from each 
other in a watertight manner so as to pre- 
vent possibility of mixture of the materials 
therein, and the said troughs may be dis- 
posed in coéperative relation to the pockets 
7 and 7* of the attachment in any desirable 
manner. 

From the under side of the openings 10 
in all the pockets 7, except the first four of 
the latter, spouts 10* project for the delivery 
of zine which may pass through said open- 
ings 10 into the zine trough 14. When the 85 
openings 13 of the several valves 8 register 
with the openings 11 of the pockets 7, lead 
middlings will be directed into the trough 
15. When the openings 13 of said valves 8 
register with the openings 12, the tailings 
will be delivered into the trongh 16. When 
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the openings 13 of the valves 8, except the 


first four thereof, register with the openings 
10, zine will be directed by way of the spouts 
10° into the trough 14, and when the open- 
ings 13 of the first four valves 8 register 
with the openings 10, the contents of said 
first, four pockets 7 will be directed into the 
companion or outer pockets 7*. The mate- 
rials delivered into the outer peckets 7? will, 
therefore, be released and recovered in ac- 
cordance with the positions of the valves 8+, 
Should the opening 8° in one or all of the 
valves $* register with a codperating opening 
or openings 7°, zine will be directed from 
the pocket or pockets 7* into the trough 14. 
Should the opening 8° in any one of said 
valves 8* register with the codperating open- 
ing 7, lead will be delivered from the first 
four pockets into the trough 5, said trough 
5 having an angular extension 5°, as shown 
in Fig. 2, which extends under the several 
openings 7°. Should the openings in the 
fonr valves 8* register respectively with the 
openings 7°, this will be for the purpose of 
directing iron into the trengh 17. There- 
fore, by the manipulation of the several 
valves the constituents discharged from the 
table may be separately recovered:or prop- 
erly graded. Should the valves 8? be’set for 
effecting the discharge of iron into the 
trough 17, and should it be seen by an at- 
tendant that zine or lead is being delivered 
into the pockets 7*, such latter materials can 
be directed into the proper tronghs by a 
simple manipulation of the valves 8 with- 
out changing the adjustment or set of the 
table, with respect to the pockets 7 and the 
valves 8. 

From the foregoing description relating 
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to the discharge ot the individual materials 
or substances through the outlets of the 
pockets 7 and 7* and into the several] troughs 
mentioned, it 1s not to be understood that 
diiferent materials are simultaneously liber- 
ated from each pocket, but that when one 
kind of material is flowing into each pocket, 
that material may be lhberated into the 
proper trough which has been devised for 
the purpose. 

Having thus described the invention, what 
is claimed as new, Is; 

1. The combination of a concentrating 
table, a series of separate pockets extending 
along the discharge side of the table and 
each having a series of distinct outlets, a 
series of separate troughs to receive different 
classes of material from the outlets of the 
individual pockets, aud shiftable means with 
an opening to register with the respective 
outlets for directing the different materials 
entering each pocket throngh the outlets 
into separate troughs. 

2. The combination of a concentrating 
tuble, a lend recetving trough extending 
across the head eud of said table, a series of 
separate pockets extending along a side edge 
of the table and each provided with a series 
of distinet outlets, separate (ronehs for re- 
ceiving different materials from: the indi- 
vidnal pockets, and shiftable meaus in the 
peckets and provided with an opening for 
registering with the respective outlets for 
efecting the delivery of different materials 
throneh the vaid outlets into xeparate 
troughs. 

3. The combinviton of a concentrating 
table. a series of pockets extending along 
an edge of said table for receiving material 
discharged therefrom. eaeh poeket having 
several openings, 1 valve in each pocket hav- 
mg an opening therem to register sucees- 
sively with the respective openings in said 
pockets, and troughs to receive material dis- 
charged through the openings im said 
pockets. 

+. The eoinbination of an ore concentrat- 
ing table, a series of separate pockets ex- 
tending along the diseharge edge thereof, 
each poeket having at least three openings, a 
valve in each pocket having an opening 
adapted to register in suceession with the re- 
spective three openings. two tron@hs dis- 
charging toward the rear end of the table 
for receiving material passing threugh cer- 
tain of said openings. a third trough for dis- 
chareing toward the frent of the table, and 
spouts for coudneting material from the 
pockets into said third trough. 

». The combin ition of nm ore eoncentrat- 
ine table. separate pockets to receive mate- 
vinks discharged from said table and eaeh 
provided with a series of distinet outlets, 
and rotatable means in each of the pockets 
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having a single opening and adapted to reg- 
ister in succession with said outlets for regu- 
lating the discharge of different materials 
through: the outlets. 

6. ‘Lhe conbination of a coneentrating 
table, a series of separate pockets extending 
aloug the discharge edge of the table for re- 
ceiving materials from the latter and each 
haying a plurality of bottom openings, and 
shiftable means in each pocket provided 
with 4 single opening to register with the 
respective bottom openimgs of the poekets 
for controlling the discharge of ditterent 
muateriils therefrom, the shiftable mess 
closing the bottom: openings not in registra- 
tiou with the single opening therein. 

7. An attachment for ore eoncentrating 
tubles comprising a series of non-commiuni- 
cating pockets arranged in a row and each 
having a pluiality of outlets, and movable 
means in the poekets for controlling the 
delivery of material from the several ont- 
lets. each of the mews having an opening to 
register with the outlets and when in regis- 
tration with one of the outlets closing the re- 
maining ontlets. 

8 An attachment for ore congentrating 
tables comprising a series of pockets ar- 
ranged ina row aud each having a plurality 
of outlets. a rotary valve in cach pocket hav- 
ing an Opening toe revister with the outlets 
in snecesston, and separate means for receiv- 
ing materials discharged throuch the ontlets 
of the several poekets. 

9 An attachment for ore coneentrating 
tables comprising an inner series of poekets 
arranged in a row and each having a plu- 
rality of outlets, an outer series of pockets 
io receive materials from certain of the 
inner series of poekets and also having a 
plurality of outlets. and rotary valves hav- 
ing openings therein and disposed in the two 
series of pockets for controlling the dis- 
charge of materials from the latter. the 
openings in the valves being adapted to suc- 
eessively register with the outlets of the 
pockets. ; 

10. The combination of a coneentrating 
table, a series of pockets extending along the 
discharge side of the table, the pockets being 
non-communicating and provided with a 
plurality of outlets for discharging varions 
materials at different points therefrom, and 
apertured means ini the severn] pockets for 
sieeessively opening and closme the outlets 
with relation to the interior of the pockets 
and to regulate the discharge of the various 
materials from each pocket. ; 

11. The combination of a concentrating 
table, a series of pockets extending slong the 
discharge side of said table, and a second 
series of pockets arranged beside the first 
mentioned series of pockets, eaeh of the 
pockets being provided with a plurality of 
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outlets and adjustable apertured means for 
discharging various materials from the 
lower portions thereof at different points, a 
part of the first mentioned series oe pockets 
having communication with the second se- 
ries of peckets. 

12. An attachment for ore concentrating 
tables comprising a series of pockets each 
having a plurality of outlets for discharg- 


ing various materials at different points 
therefrom, apertiived means movable Within 


each of the pockets for successively opening 
and closing the outlets of the latter and to 
control the delivery of different materials 
from the said outlets, and a plurality of sepa- 
rate troughs into which the outlets of the 
pockets individually discharge. 

13. .An attachment for ore concentrating 


tables comprising a series of pockets each 
having a plurality of outlets, means operable | 
at will for controlling the delivery of mate- | 


rial from the several outlets, and a second 
series of pockets coincident with certain of 
the first mentioned series of pockets and 
adapted to receive materials from the latter 
through certain of said outlets, and means 
operable at will for controlling the discharge 
of iaterials from ithe seeond series of 
pockets. 

1. An attachment for ore concentrating 
tables conmiprising a series of pockets each 
having a plurality of outlets, means for con- 
trolling the delivery of materials from the 
several outlets, and troughs corresponding 
in number with the outlets of each pocket, 
one trough being adapted to receive material 


from one outlet, and another trough being ' 
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adapted to receive material from another 
outlet. 

15. An attachment for ore concentrating 
tables comprising a series of pockets each 
having a plurality of outlets, means for con- 
trolling ie delivery of material from the 
several outlets, and troughs corresponding 
in number with the outlets of each pocket, 
one trough being adapted to receive material 
froin one outlet, and another trough being 
adapted to receive material from another 
outlet, said troughs being out of communica- 
tion with edch other. 7 

16. An attachment for ore concentrating 
tables comprising a series of pockets each 
having a plurality of outlets, and rotary 
valves conntersunk in the bottoms of the re- 
spective pockets, each valve having an open- 
ing, and the valves rotatable to effect regis- 
tration of the openings with certain of the 
outlets. 

17. An attachment for ore concentrating 
tables, comprising two series of pockets ar- 
ranged in rows side by side and each having 
a plurality of outlets, means for controlling 
the delivery of material from the severa 
outlets, and troughs to receive such material, 
at leasi one of the troughs being common to 
hoth series of pockets. 

In testimony whereof I have hereunto set 
my hand in presence of {wo subscribing wit- 
nesses. 


CLAUDE SHERWOOD. 
Witnesses: 
Evmer M. Svrter, 
S. D. Lemmx. 


40 


45 


50 


60 


COMPLAINANTS’ EXHIBIT No. 43 


James Patent No. 906,433 
ALMON E. HART. Snecial Examiner 


U. §. JAMES. 
ORE CONCENTRATOR. 
APPLICATION FILED MAY 31, 1905. 


906,433. Patented Dec. 8, 1908. 


3 SHEETS—SHEET 1. 


G 
—) 


LELLESSES: Ltverttor 


BES Sy), ee sis =e 


t//tly, 


U. 8. JAMES, 
ORE CONCENTRATOR. 
APPLIOATION FILED MAY 31, 1908. 


906,433. Patented Dec. 8, 1908. 
8 SHEETS—SHEET 2. 
(Fog. #. 


: J iil| B 
af Nie 
4 Rigi 
A 46 =i) 
i. a 


LAPESSES,' See 
C0 fs bee LEASES O sar7zeS 


Site bm Pam age 


U. 8. JAMES, 
ORE CONCENTRATOR. 
APPLICATION FILED MAY 81, 1905. 


906,433. 


3 SHEETS—SHEET 3. 


Patented Dec. 8, 1908 


= 


Lever Zor 
C2777 Cy 


pe LLG SSES O, 


fen 


As 


lee 
EG 


LL 6 Fesses. 


10 


15 


20 


25 


30 


35 


40 


45 


50 


UNITED STATES PATENT OFFICE. 


ULYSSES S. JAMES, OF NEWARK, NEW JERSEY, ASSIGNOR, BY DIRECT AND MESNE ASSIGN- 
MENTS. TO JAMES ORE CONCENTRATOR CO., A CORPORATION OF NEW JERSEY. 


ORE-CONCENTRATOR. 


No. 906,433. 


Application filed May 31, 1905. 


To all whom it may concern: 

’ Be it known that I, Utysses S. JAMEs, a 
citizen of the United States, residing at New- 
ark, in the county of Essex and State of New 
Jersey, have invented new and useful Im- 
provements in Ore-Concentrators, of which 
the following is a specification. 

This invention relates to ore concentrators, 
the object of the invention being to provide 
an effective apparatus of this character 
adapted to quickly and thoroughly separate 
mineral values from gangue and other for- 
eign matter and to effect the separation of 
the various mineral values from one another. 

In order to enable those skilled in the art 
to practice the invention, I have illustrated a 
simple and convenient form of embodiment 
thereof in the accompanying drawings form- 
ing a part of this specification, which I will 
set forth in detail in the following descrip- 
tion, while what I claim as new will be in- 
cluded in the claims succeeding said deserip- 
tion. 

In the drawings: Figure I is a top plan 
view of a concentrator involving my inven- 
tion. Fig. 2 is a side elevation of the same. 
Fig. 3 is a transverse section on the line 3—3 
of Fig.1. Fig. 4 is a top plan view of mech- 
anism for vibrating. the table. , Fig. 5 is a 
vertical sectional view, and Fig. 6 is an inside 
view of the same. Figs. 7 and 8 are details 
hereafter more particularly descnbed, 
showing parts of said driving mechanism. 
Fig. 9 is a top plan view of a modified shape 


‘of table. Fig. 10 is a bottom plan view of 
the same. Figs. 11 and 12 are detail views 
of a slat. Fig. 13 is a transverse section on 


the line 13—13 of Fig. 9. 

The concentrating ‘table shown in the 
drawings is denoted in a general way by 2, 
arid it may take the external shape shown in 
Figs. 1 and 2, or that represented in Figs. 9 
and 10. The said table is composed of two 
hinge connected portions, 2? and 2°, respec- 
tively. The structure of the table shown in 
Figs. 1 and 2 is the same as that illustrated 
in detail in Figs. 9 and 10, so that if I de- 
scribe in full the construction of the latter 
form of table, the same will apply to the 
other. The table shown in said Figs. 9 and 
10 includes in its makeup a plurality of slats 
or strips, as 3, extending longitudinall 
thereof and which are cut partially through 
or kerfed on the bias, as shown at 3? in Figs. 


55 11 and 12, which figures represent one of the 
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slats. This cutting through the slats pro- 
duces a hinge in the table, which I will denote 
by 4. The hinge, as will be clearly evident 
upon an inspection of the drawings, is dis- 
posed obliquely of the table, extending from 
a point near the head eorner of the table to a 
pomt on the opposite margin of the table be- 
tween the ends. The slats on their upper 
sides are covered by some suitable flexible 
fabric, as 3°, which may be linoleum, and 


which of course extends across the hinge line. 


4. The hinge line constitutes the base line 
or one of the sides of the concentrating por- 
tion 2* of the table. This concentrating por- 
tion may be either plain or riffled. In Figs. 
1 to 3 I have shown it as rifled, while in Figs. 
9, 10 and 13 it is represented as being plain. 
The rifles, when employed, are panulleraath 
the line of motion of the table, and are quite 
shallow, so as not to check the movement of 
the gangue on the concentrating portion 2% 
after such gangue has been separated from 
the mineral. The portion 2 of the table 
serves several offices, as will hereinafter ap- 
pear, it being of such construction as to pre- 
sent a slime pan. 

The concentrating portion 2% of the table 
is inclined upwardly from the base line to- 
ward the tail of the table, and the portion 2° 
of the table, which serves as a slime pan, has 
a downward inclination from the base line 
toward the opposite corner, the inclination 
of this portion of the table being less than 
that of the concentrating portion. 

The table is so construeted that the pulp 
is held in a limited area adjacent to the place 
where it is deposited upon the concentrating 


| portion of the table and is prevented from 


crossing the base line separating the concen- 
trating portion of the table from the slime 
pan. The construetion of the table is also 
such that when longitudinal, vibratory or 
Treeiproeatory motion js imparted to the table 
in the proper manner, the mass of pulp will 
beeome stratified upon the concentrating 
portion of the table, the heaviest particles 
forming the stratuin at the bottom and the 
other strata being arranged in the order of 
the specitic gravities of the particles forming 
them, the gangue, which is of the least den- 
sity, lying on top. The vibratory move- 
ment imparted to the table causes the 
gradual advance of the pulp toward the tail 
of the table and also causes a lateral move- 
ment of the several strata into which the 
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pulp becomes separated. the lateral move- ' 
ment of the gangue being mosi rapid and 
the lateral movement of the lower strata be- 
ing roughly inversely proportional to their 
densities. In this way the gangue is carried 
comparatively rapidly toward the front | 
margin of the table in a direction substan- | 
tially parallel to the base line, but without 
ever being carried across the base line. which 
would cause the bleeding of the pulp. The 
mineral values are carried onward toward 
the tail of the table with less lateral move- 
ment than the gangue, owing to their greater 
den-itv. and are discharged over the tail of 
the table and over the front margin adjacent 
to the tail end. 

As previously indicated. the portion 2° of 
the table. in connection with the forward 
motion thereof, prevents the pulp from 
crossing said base ie This result is aided | 
in the present instance by the quiescent or 
stagnant wash water in the panlike shme | 
portion of the table. 

By referring to Figs. 1 and 9, it will be 
seen that alonz the back edge of the concen- 
trating portion 2* of the table. there is a | 
ledze S$ rising therefrom, said ledge con- 
verging at its head end into the base fine 4 of | 
the concentrating portion 2* of the table, | 
so that when pulp is mtroduced onto the | 
head end of the table, it falls into a narrow 
space. the head end of the ledze, in connec- | 
uon with the forward motion of the table | 
and the slime portion 2° thereof, serving to 
pocket the pulp or positively retain it im a | 
reduced area. -As the table vibrates. the | 
pulp mass is stratified and is advanced along | 
the concentrating portion, so that it can 
gradually or progressively spread out. the 
mineral values descending according to their 
specific gravities or weights, while the 
gangue will be on the top. together with 
other undesirable constituents in the pulp. | 
As the mass moves forward. the mineral | 
values will be gradually panned down, and 
the gangue will cradually move away from | 
the mineral values toward but not across the 
base line 4. and when riffles. as 2° are present 
on the concentrating portion, they will not 
be at such a height a= to check or impede the 
free spreading motion of the gangue. so that, 
when once the gangue has been separated 
irom the mineral values. it cannot again 
come in contact therewith. 

As will hereinafter appear, the angularity 
of the portion 2* of the table can be adjusted. 
so that in case the gancue does not flow prop- 
erly toward the base line of the concentrat- 
ing portion, the latter can be raised or its 
angularity increased in order to promote the 
desired result. or. if it flows too freely, the 
back end of the concentrating portion will 
be lowered. It will be understood that as | 
the pulp mass is advanced. it is stratified. 
the heavy particles or mineral values taking | 
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a straight line, although not exactly in the 
direction of the length of the table. toward 
the tail of the table, where they are dis- 
charged in lines properly separated accord- 
ing to their specific gravities, over the tail of 
the table, the gangue being discharged over 
the forward side of the concentrating portion 
between the hinge line 4 and the tail of the 
table in a solid stream. not mixed with min- 
erals. 

I have designated the portion 2° of the 
table as a slime portion. Along the head of 
the same there is shown as extending a ledge 
9, which converges into the ledge § along the 
back of the table, while on the front side of 
the slime portion there 1s a flange or ledge 16, 
tapering from its highest point next the ledge 
or flange ¥ to. and merging into, the surface 
of the slime portion 2°, in proximity to. but 
separated from. the hinge line 4. Into this 
slime portimi: 2>, which is downwardly in- 
clined from the hinge line 4 toward the head 
of the table so as to produce, in connection 
with the flanges or ledges 9 and 10, a pan, 
there is discharged the wash water which 
flows over the front ledge 10. The motion 
of the table precipitates any mineral values 
that may be in rhis wash water onto the bot- 
tom thereof. and such mineral values are 
gradually worked toward the hinge or base 
line 4, so that they can pass out of the outlet 
between the tail end of the ledge 10 and the 
hinge line 4, by reason of which I am enabled 
to save all that is desirable in the pulp. 

Any convenient means may be emploved 
for delivering the pulp onto the table, for 
example. a hopper or feed box. as 11. ar- 
ranged over the acute angular head cf the 
concentrating portion of the table. The 
hopper itself directs the pulp onto the said 
acute angular portion, where, by the joimt 
action of the ledge § and the slime portion 
2>, augmented by the forward motion of the 
table and the inclination of the concenirat- 
ing poe the pulp is held in a narrow area. 
As the table is vibrated, the mass is panned. 
the heavy matter descending to the bottum 
of the mass and below the gangue, so that. as 
the pulp mass is advanced with the forward 
motion of the table, the gangue on top of the 
mineral values can roll over the same with- 
out disturbing or becoming nixed with them, 
The hopper of feed box 1s fixedly mounted 
upon the table, for which purpese its hase or 
foot can be bolted or otherwise fasiened to 
the slime portion 2° of such table. 

The wash water for the pulp inay be sup- 
plied by a pipe as 15, arranged over the con- 
centrating portion 2* of the table and sup- 
ported by suitable stationary bearings, as 16. 
The said pipe may be supphed with water in 
any sultable way. 

Upon reference to Fig. 1 of the drawings. 
it will be seen that the flow of wash water is 
diagonal to the line of motion of the table, 
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but is at right angles to the base line 4 of the ! 
concentrating portion 2* of such table, so | 
that the motion of the mass on said con- 
centrating portion is, as nearly as possible, 
opposed to the pressure of the water, by 
reason of which the water will not mix the 
miheral values with the gangue, which latter 
has previously passed free of the former. In 
other words, the motion of the mineral values 
is opposed to the pressure of the water, so 
that such pressure wil] not tend, as indicated, 
te mix the minerals and gangue, while, at the 
same time, the water can freely and thor- 
oughly wash the minerals and simultane- 
ously wash the gangue toward the base line 
of the concentrating portion, the motion of 
the gangue toward said base line being due 
to the water, augmented by the inclination 
of said concentrating portion. 

In Figs. 1, 9 and 10 of the drawing, the ta- 
ble is so constructed that its forward or con- 
centrate discharge end is arranged obliquely, 
this edge in Fig. 1 forming an acute angle 
with the feed side of the table. By so con- 
strueting the table, the concentrate discharge 
end thereof is kept wet from the flow of the 
dressing water without the aid of a spray 
pipe across such end of thetable. If this end 
of the table becomes dry, it causes the con- 
eentrates to bank at this point, and the same 
cannot be discharged. To avoid this diffi- 
culty, certain tables use what is known as a 
spray pipe. This spray pipe is continually 
hable to stoppage owing to the accumulation 
of leaves and dirt, thus requiring consider- 
able attention. By the simple means which 
I have adopted of cutting the concentrate 
discharge end of the table at an acute angle, 
the use of such a spray pipe with its attend- 
ant cbjections is obviated, and a proper dis- | 
eharge of the concentrates is insured at all 
times. It will be understood, of course, that 
the direetion of flow of the dressing water 
relatively to the table may be varicid. In, 
fact, in practice the inclination of the table 
may be varied to meet different conditions, 
the invention not being limited in this re- 
gard. For instance, in some cases, an: in- | 
chnation of one quarter inch in six feet may | 
be sufficient, lle in some cases, it may be | 
necessary to set the table at an inclination of 
three quarters of an inch to six feet. In 
Most eases, hawever, an inclination of one- 
half an inch in six feet is most satisfactory, 
and the water in such cases will flow almost | 
at right angles to the line of motion of the | 
table. 

I will describe hereinafter a means for im- 
parting a vibration of a peculiar character to 
the table, the table initially, on its working | 
stroke, being given a slow movement, and | 
finally an accelerated or rapid motion, to | 
drive the mass on the eoncentrating portion : 
2° thereof forward, and on its return move- 
ment, being given an initially rapid but finally 
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slower motion, so that the pulp will be re- 
tained in its forward position. This forward 
motion of the table, as will be understood 
from what I have hereinbefore stated aids, 
In connection with the pertion 2> of the 
table, in preventing the pulp mass on the 
concentrating portion froin crossing the base 
line 4, and in so doing, serves to hold the 
pulp in a narrow or reduced area, and finally 
permits its gradual spreading in area so that 
the gangue can get free of the mineral values 
or those which are to be saved, 

Arranged under the table are two frames, 
as 17 and 18, respectively, (see Fig. 2) said 
frames being connected by hinges, each des- 
ignated by 19, the axes of the hinges heing in 
commen and coincident vertically with the 
hinge line 4 between the sections of the table. 
Between the frames 17 and 18, and the two 
sections of the table, are links, as 20, con- 
nected flexibly in seme suitable manner at 
their opposite ends with the table sections 
and frames respectively, in order to permit 
the requisite vibratory motion of the table. 
The frame 1S, as will be understood, is con- 
nected with the table section 24, and it is ar- 
ranged for tipping motion, so that a corre- 
sponding motion can be obtained with re- 
spect to said table section 2*, in order to ad- 
just the angularity of the latter. ‘Yo secure 
the tipping motion in question, of the said 
frame 18, I tap through the same screws 21, 
having hand wheels at their upper ends, and 
the bases of which engage the base fraine 22. 
By the manipulation of the wheels, the frame 
18 can be raised or lowered ‘and a correspond- 
ing adjustment secured with respeet to the 
concentrating portion or section 2° of the 
table. 

It will be evident that when the coneen- 
trating portion of the table is raised or low- 
ered, the hinge line between said concentrat- 
ing portion and the slime portion is not va- 
ried, but throughout the various adjust- 
ments of said concentrating portion said 
hinge line remains in a uniform position 
which in the present case is horizontal. 

In Figs. 4 to § inelusive, I have shown in 
detail a means for vibrating or reciprocating 
the table longitudinally. The head end of 
the table is shown as furnished with an arm 
23, to which is pivoted a rod 24 extending 
through a ginde sleeve 25 and also through a 
coiled spring 26 hearing at one end against 
said guide sleeve 25 and at the ather against 
a shde 27 suitably guided for longitudinal 
movement upon the base 22, the outer end of 
the rod passing through, and having a nut 
bearing against, said slide. .A roeker 29, 
consisting of two complemental side bars, 
bears at its lower end against the extreme 
outer end of the arm 23, and rigidly fastened 
to the upper end of the rocker is a flexible 
strap 50, eonneeted at its other end to the 
frame 28. Guided vertically by the rocker 
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is a plate 31, such vertical movement being 
for adjustment in order to-vary the stroke of 
the rocker. Connected with the head of the 
rocker and with the framing is a flexible con- 
5 nection, as 32, which may be of spring metal 
in order to hold the rocker down. The plate 
31 is provided with a shoe 33 constituting 
the fulcrum portion of the rocker and having 
a rounded working surface which bears 


10 against the framing 28. The rocker is pro- 


vided with a vertically disposed screw 34, | 


the threaded portion of which is tapped 
through a flange on the plate 31 in order to 
raise the plate and consequently vary the 
stroke of the rocker by the operation of the 
said screw, which latter is provided with a 
thumbpiece at its upper end. The screw is 
vertically immovable, and for this purpose it 
may have a fixed shoulder clamped within 
the head of the rocker. It will be under- 
stood that the rocker 29 imparts an advanc- 
ing motion to the table 2 in opposition to the 
coiled sprmg26. Sup spe die the frame 28 
is a shaft 35 crovided! igh an eccentric 36 
for operating a pitman 37 connected at its 
upper end in some fixed manner with the 
flexible strap 30 between its point of attach- 
ment with the frame 28 and rocker 29. By 
the construction described, the eccentric 36 
imparts, as its position varies, at first a slow 
advancing movement through the interven- 
ing mechanism, to the table, and finally an 
accelerated or very rapid motion, in order 
to forcibly or positively advance the pulp 
along the table. During the advancing mo- 
tion of the table, the spring 26 is put under 
compression, so that on the return motion of 
the eccentric, the spring can first impart a 
very rapid and then a slower return motion 
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trolled of course by the eccentric. 

Ilereinbefore I have spoken of the head 

and tail end of the table. The head of the 

table is at the right in Figs. 1, 2, 9 and 10, 

45 


wash water is discharged, while the back of 
the table is that along which ‘the ledge or 
flange S extends. 


50 Ideem it expedient to describe more in de- 


tail the novel construetion of eccentric and | 


spring mechanism for effecting the herein- 
before described action of the eoncentrating 
table. The ends of the strap 30 are adapted, 
as will be apparent upon an inspeetion of 
Fig. 5, to work against upwardly curved 
faces upon the hend of the rocker 29 and 
frame 23 respectively, while the said strap. 
between its ends, is adapted to act against 


55 


60 
37, said pitman having a pin 37% extend- 
ing through a perforation substantially cen- 
trally of the flexible strap 30, so that, as the 


position of the eecentrie 36 varies, I can, in | 


65 connection with the spring 26, secure the de- 


to the table, the return motion being éon- | 


while the tail is at the left in said figures. | 
The front of the table is that over which the | 


the curved top of the head of the pitman | 
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| sired motion of the table. Upon the shaft 
| 85, provided with the eccentric, is a driver, 
| which may be a pulley. 
| Having thus described the invention, what 
I claim is: 70 
1. A longitudinally vibratory concentrat- 
ing table having two portions flexibly joined 
with each other at opposite sides of a hori- 
zontally disposed hinge line extending ob- 
| ny to the direction of motion of the 
table, one of said portions of the table being 
| upwardly inclined from said line and oblique 
' to the line of motion of the table, and means 
| for varying the angular position of said up- 
wardly inclined portion without changing 
the horizontal disposition of said hinge line. 

2. A longitudinally vibratory concentrat- 
ing table having concentrating and slime 
| portions situated at opposite sides of a line 
| disposed diagonally to the direction of mo- 

tion of the table, said concentrating portion 
| being upwardly inclined from said line and 
_ obligue to said direction of motion, and 
' means for supplying pulp on to the head end 
of said concentrating portion. 

3. A longitudinally vibratory concentrat- 
ing table having concentrating and slime 
portions flexibly joined with each other and 
at opposite sides of a line dispysed diago- 
nally to the direction of motion of the table, 
said concentrating portion bemg upwardly 
inclined from said line and oblique to said 
direction of motion, and means for supplying 
pulp on to the head end of said concentrating 
portion. 

4. A longitudinally vibratory concentrat- 
ing table having flexibly united concentrat- 
‘ing and slime portions at opposite sides of a 

line disposed nade to the line of motion of 
the table, said concentrating portion being 
upwardly inclined from the line dividing the 
said portions and oblique to said line of mo- 
tion, means for supplying pulp on to the head 
end of said concentrating portion, and a pipe 
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trating portion for directing wash water to- 
ward the line between the two portions and 
in a direction oblique to the line of motion of 
the table. 

5. A longitudinally vibratory concentrat- 115 
ing table having concentrating and slime 
portions at opposite sides of a dividing line 
extending oblique to the line of motion of the 
' table, said concentrating portion being up- 
| wardly inclined from said dividing line and 120 
oblique to the said line of motion, and means 
earried by the table for supplying pulp 
directly onto the head end of said concen- 
trating portion. 

6. A longitudinally vibratory concentrat- 125 
ing table sub-divided into connected concen- 
trating and slime portions, the dividing line 
between the two being oblique to the line of 
motion of the table, said concentrating por- 
| tion being upwardly inclined from said divid- 130 
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ing line and oblique to the said line of mo- 
tion, means carried by the table for supply- 
ing pulp onto the head end of the said con- 
centrating portion, and a pipe for wash 
water extending along the Benet edge of said 
concentrating portion for directing wash 
water towards said dividing line and in a 
direction oblique to the said line of motion. 

7. A longitudinally vibratory concentrat- 
ing table having its concentrating surface 
upwardly inelined from a base'line oblique to 
the line of motion of the table and having a 
slime pan separated from the concentrating 
surface by said base line, the concentrating 

ortion of the table being provided with pulp 
eeding devices discharging directly thereon, 
and its concentrating purtace being oblique 
to said line of motion. 

8. A longitudinally vibratory concentrat- 
ing table having its concentrating portion 
upwardly inclined from a base line oblique to 
the line of motion of the table and having a 
slime pan separated from the concentrating 
portion by said base line, the coneentrating 

ortion of the table being provided with pulp 
eeding devices discharging directly thereon 
and with means for supplying wash water in 
such a way as to cause a flow substantially 
peipendicular to said base line. ‘ 

9. A longitudinally vibratory concentrat- 
ing table divided on a hinge line diagonal to 
the direction of motion of the table to present 
portions at. opposite sides of the said line, 
one portion being upwardly inclined from 
the other, the upwardly inclined portion 
having a flange at its back, converging into 
the hinge line at the head of said eoncentrat- 
ing portion, and the other portion of the ta- 
ble having a ledge along its head and side, 
the last mentioned ledge having its tail end 
extending short of the ae line. 

10. A longitudinally vibratory concentrat- 
ing table divided on a line diagonal to the 
direction of motion of the table to present 
portions at opposite sides of said line, one 
portion being upwardly inclined from the 
other, means for introducing pulp onto the 
head end of said inclined portion of the table, 


the other portion being downwardly inclined 


and at a less inclination than the concen- | 


trating portion and having a flange along its 
head and front, the last mentioned flange 
tapering from its head end toward its tail 
ane the latter extending short of the hinge 
ine. 

11. An endwise reciprocatory concentrat- 
ing table having separate concentrating por- 
tions flexibly joined along a line oblique to 
the line of motion of the table, to independ- 
ently and simultaneously concentrate coarse 
and fine materials, the portion of the table 
upon which the coarse materials are concen- 
trated having a discharge for the gangue 
over the front of the table and the portion of 
the table on which the finer materials are 


S 


concentrated having a discharge for the min- 
eral values hetween the head of the table and 

the place at which said gangue is discharged. 
| 12. An endwise reciprocatory concentrat- 
ing table having separate concentrating por- 


70 
tions to independently and simuitaneously 
concentrate coarse and fine materials, the 
portion of the table upon which the coarse 
materials are concentrated having a dis- 
charge for the gangue over the front of the 
table and the portion of the table on which 
the finer materials are concentrated having a 
discharge for the mineral values between the 

| head of the table and the place at which said 
gangue is discharged, the two portions of the 
a line ob- 

e table for 


75 


80 

| table being flexibly joined alone 

| lique to the line of motion of t 

| preventing thereby the coarse and fine mate- 
rials from being brought together on the ta- 
ble when once they are separated thereon. 85 

13. An endwise reciprocatory concentrat- 

ing table having concentrating and slime 
ortions flexibly joined at opposite sides of a 

ee oblique to the line of motion of the table, 

to independently and simultaneously con- 90 

centrate the pulp and slimes, the concentrat- 

ing eaten having a discharge for the gangue 

| at the front-pf the table, and the slime por- 

tion having rheans for maintaining water de- 

livered thereinto in a substantially quiet con- 95 

dition and also having an outlet for mineral 

values between the head of the table and the 

place at which the gangue is dischargéd. 

14. An endwise reciprocatory concentrat- 
ing table having ee and slime concentrat- 100 
ing portions flexibly connected along a line 
oblique to the line of motiorr of the table, the 
slime concentrating portion having water re- 
tarding means along its head and front sides 
which on the front of the slime concentrating 105 
portion extend short of said line to provide 
an outlet for mineral values. 

15. A concentrator deck comprising a plu- 

lrality of relatively inclined planes each of 
constant area, said planes meeting in a line 110 

| extending from the rear end of the table to- 

| wards the front end thereof in a general diag- 

' onal direction, and means for varying the 

| relative inclination of said planes. 

16. A concentrator deck comprising a plu- 115 

| rality of relatively inclined planes, which 
meet in a line extending diagonally of the 
table from the rear end towards the front end 
thereof, one of said planes being adapted to 
decrease the transverse flow of pulp towards 120 
the tailings side of the table, said transverse 

| flow being induced by another' plane of 

| vreater inclination. 

17. A concentrator table sea a plu- 
rality of independent planes each of constant 125 
area, said planes meeting in a line extending 

| from the rear end of the table towards the 

(front end thereof in sa general diagonal di- 

| rection and one of said planes being inclined 
downwardly towards the tailings side of the 130 
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table at a less inclination than the otner, and 
means for adjusting the relative inclination 
of said planes. 

18. The combination of a concentrator ta- 
ble or deck comprised of a plurality of inde- 
pendently adjustable planes of constant area, 
which meet in a line extending from the rear 
end of the table towards the front end there- 
of in a general diagonal direction, and means 
for adjusting the relative inclination of the 
said planes. 

19. A concentrator table comprised of a 
plurality of adjustable planes of constant 
area, said planes meeting in a line which ex- 
tends diagonally downward from the rear 
end and feed side of the table towards the 
front or concentrate end and tailings side 
of the table, the concentrate or front end of 
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the table forming an acute angle with the 
feed side of the table. 

20. A concentrator table the front end of 
which extends obliquely from the upper or 
feed side of the table towards the rear end 
thereof. 

21. A concentrator deck the front or con- 
centrate discharge end of which is on a line 
a acute angle with the feed side of 
the deck. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit- 
nesses. 


ULYSSES 8. JAMES. 


Witnesses: 
HeatH SUTHERLAND, 
Datsy Taylor. 
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fo all whom it may concern: 

Be it known that I, James N. FLoop, a 
citizen of the United States, residing at Den- 
ver, in the county of Denver and State of 
Colorado, have invented certain new and 
useful Improvements in Methods and Appa- 
ratus for Saving Slimesin Ore Concentration ; 
and I do hereby declare the following to be a 
full, clear, and exact description of the m- 
vention, such as will enable others skilled in 
the art to which it appertains to make and 
use the sante. 

My invention relates to a method and 
apparatus for saving slimes and float metal 
in concentrating processes wherein a flow of 
dressing water is employed, as for instanee in 
operating what are known as the Rittinger 
type of tables and the Vanner or belt types 
of concentrators. In each of said types of 
concentrators the separation of the values 
and gangue is effected by gravity in the 
presence of a flow of current of dressing 
water which carries off the gangue or lighter 
constituents of the pulp while the values are 
precipitated upon the table or belt and de- 
feed therefrom by the movement of said 
table or belt. 

The -finely comminuted_ particles of ime- 
tallics present in all crushed ore are held 
either in suspension uear the surface of the 
water or float upon the surface, the surface 
tension end superficial viscosity of the water 
operating to support the very fine metallic 
particles. A large percentage of values is 
consequently inevitably lost with, or carried 
off in the tailings by the dressing water. In 
order to save such slimes or float mineral, I 
establish upon the surlace of the dressing 
water employed a series of waves or upraised 
lines of water which intersect the direetion 
of flow of the dressing water on the table, 
thus promoting precipitation of the Hoating 
melic particles. These waves or upraised 
lines of water may be conveniently estab- 
lished by means of capillary attraction, the 
devices chosen for that purpose being so 
wrranged that their lower edges are located 
above the normal level of dressing water. 

As a special apparatus suitable for use in 
carrying out the main [feature of my inven- 
tion, I preferably employ a bar or series of 
bars of tapering cross section having the 
apex or apices thereof disposed above the 
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surface of the dressing water, and in case of 
a channeled concentrator table, the bars are 
preferably located in alinement with the 
ehannels thereof; and-said features consti- 
tute secondary or subordinate features of 
my invention. 

There are other, minor, features of inven- 
tion, involved in the elemental constructions 
and particular arrangements of the several 
parts of the apparatus, all as will hereinafter 
more fully appear. 

In the drawings referred to herein and 
forming part of this specification, Figure 1 is 
a plan view of what is known as the Card con- 
struction of a Rittinger type of concentrator, 
the same having apphed thereto apparatus 
adapted to the performance of my method of 
saving slimes; Fig. 2 is an end elevation of 
the apparatus, showing a transverse section 
of the table where the channels are widest ; 
Fig. 3 is an enlarged detail sectional view of a 
portion of the apparatus and table shown in 
Figs. 1 and 2; Figs. 4, 5, 6 and 7 are detail 
views of niodifications of the floats or bars 
which I prefer to employ as spparatus m 
practicing my method of concentration; Fig. 
Sis a plan view of a table and the slime sav- 
Ing apparatus, showing an arrangement 
wherein the float bars are apphed the whole 
length of a table having a diagonal hne of 
flexure; Fig. 9 is a view of the front end of a 
Frue Vanner type of concentrator, showing, 
partly in side elevation and partly in vertical 
section, the application of the floats or bars 
thereto; Fig. 1@ is a transverse sectional view 
of the Vanner belt showing the relation of the 
float thereto and to the dressing water flow- 
ing thereover; Fig. 11 is an enlarged detail 
plan view of a portion of the Vanner helt and 
one end of a float; Fig. 12 is a diagrammatic 
view similar to Fig. 3, illustrating the ap- 
parent effect produced upon the fine metalhc 
particles ; ari Fig. 13 is a diagrammatic view 
illustrating a series of waves upon a plane 
concentrating surface. 

Like symbols refer to like parts wherever 
they occur. 

I will now proceed to deseribe my inven- 
tion more fully, so that others skilled in the 
art to which it appertains may apply the 
same. 

In the drawings, .A indicates a concentrator 
table which may have a plain surface as in 
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the case of the old Rittinger style, or may, as | the under surfaces of which the floats 6, 6 are 


in the present instance, have concentrate 
channels a, either formed in the bed or 
ereated by riffles corresponding to the lands 
a’ between the channels or grooves a, a. 
For purposes of illustration the table selected 
is one in which the cross section of the ehan- 
nels a, ais formed Ly a long incline on the up- 
per or feed side, and a short, abrupt incline 
on the lower or tailings side of the table, the 
two inclines meeting m an obtuse angle; but 
the character of the channel is not a material 
matter or one of the limitations of this inve::- 
tion. The diagonally disposed dotted line 
z—z appearing in Fig. 1 is employed to indi- 
cate a line of flexure in the table; but said line 
of flexure is no part of the present invention, 
nor is it material thereto, or tu this deserip- 
tion, except in so far as it assists, when taken 
in connection with Fig. 8 of the drawings, In 
showing how the slime saving apparatus may 
be readily applied ta a table having such a 
line of flexure. 

B indicates the feed box, and C, C’ the 
dressing water boxes located on the upper or 
feed side of the table in the usual manner. 
The table will have the usual lateral inclina- 
tion to induce the transverse flow of the 
dressing water and the discharge of the 
gangue, and will have a longitudinally recip- 
roecating movement imparted to it by suit- 
able mechanism (not shown) to discharge the 
concentrates, as is cammon to concentrators 
of this elass. 

b, b indicate a series of bars which are sup- 
ported or suspended above the table with 
their lower edges above the normal level of 
the dressing water surface, in order to pro- 
duce by capillary attraction the raised water 
lines, ridges or waves. While the under side 
of said bars may be brought approximately 
into the plane of or in contact with the nor- 
mal surface of the dressing water, in no in- 
stance should they be allowed to dip beneath 
the water level, as the effect would be toset up 
deleterious underflowing-water currents. By 
such an arrangement of the bars 6 the «lress- 
ing water adjacent to the lower edges thereof 
is raised above its natural level to form a 
series of what may be termed capillary 
waves, as indicated diagrainmatically in Fig. 
13. For the purposes ,of this specification 
and as indicative that these bars are never 
submerged, I shall hereinafter term these 
elements } ‘‘floats’? These floats b, 6 are 

referably of tapering cross section so as to 
hase a limited line or rounded edge 6’ pre- 
sented toward the surface of the dressing 
water, and said edges may be single or multi- 
ple for each float 6, as indicated in Figs. 4, 5, 
6 and 7 of the drawings. As will be readily 
apparent, it is desirable that the floats should 
be vertically adjustable. 

B’, B’ indicate coupling bars or cleats to 


i 


secured at intervals, preferably at intervals 
corresponding to the distance between the 
channels of a channeled or riffled table. As 
will be noted, said floats are arranged lon- 
gitudinally of the table and consequently 
transversely of or across the flow of the dress- 
ing-water. Where a channeled or rifled 
table is used, as shown in the drawings, the 


‘ floats are preferably located in line with and 
| over the channels a, a. 


Any suitable means 
for supporting and adjusting the floats may 
ic provided, as for instance those shown i 
the drawings, which consist of an internally 
and externally threaded sleeve or nut N em- 
bedded in the table and a threaded bolt N’ 


‘ which is plain where it passes through the 


cleat or coupling bar B/ and is provided: with 
collars n? for securing the coupling bar there- 
to so that the latter will be movable verti- 
cally with said bolt. The number of said 
adjusting devices N, N’, and their location 
will depend on the number and arrangement 
of the floats 6 and coupling bars B’ that the 
constructor desires to employ. 

In Fig. 1 of the drawings the floats 6, b 
are shown as confined to the dressing zone 
ot the table, but they may be extended to the 
stratifying zone of the table, as indieated in 
Fig. 8 of the drawings, by simply arranginy 
one of the coupling bars B* on the diagonal 
line of flexure (indicated by the dotted line, 
Fig. 1) and lapping the ends of the floats b, 6 
thereon. In such a case, however, it is pre- 
ferred to omit each alternate float, so that 
they will oceupy a staggered relation on op- 
posite sides of tlie line of flexure, as shown 10 
Fig. 8. 

In the ease of the Vanner type of concen- 
trator illustrated in Figs. 9 to 11 of the draw- 
ings, the form of the floats b and their re- 
lation to the surface of the dressing water 
are the sume as in the case of the table here- 
tofore described, that is to say, the lower 
edges of the floats ure arranged to produce 
eapillary waves transversely of the dressing 
water flow. In these figures of the drawings 
D indicates the belt of the concentrator which 
is provided with the usual upturned flanges d, 
and is supported in an inclined position, by 
the rollers d’, d’ in the customary manner. 
E indicates the dressing water distributer 
and F the pulp distributer. The arrow 
shown in Fig. 9 indicates the direction of 
travel of the belt, which is éontrary to the 
flow of the dressing water, so that while the 
gangue is carried baekwardly and down- 
wardly by the dressing water, the coneen- 
trates are carried forwardly and upwardly 
by the belt and are discharged into a suitable 
receptacle. 

The floats b, 6 shown in Figs. 9, 0 and 11 
are suspended by means of suspension bars 
or straps f, f that are adjustably secured to 
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the pulp distributer F by means of set screws 
ol ch pass through elongated slots in the 
suspension bars. In order to prevent any 
slimes from passing between the ends of the 
floats and the upturned flanges d, d of the 
belt, the ends of the floats are provided with 
pieces d? of any suitable flexible material, 
Pa tatly rubber, which sweep against or 

ear upon the upturned flanges d of the belt 
D. The pulp feeder F forms a ready and 
advantageous means of suspending the floats; 
but such location or attachment of the floats 
is not essential or even material, as inde- 
pendent means of support for the floats may 
be provided and located over the belt at any 
point or points back of the pulp feeder. 

The construction and arrangement of the 
apparatus being substantially such as here- 
inbefore pointed out its operation will be as 
follows: The pulp from the feeder B is dis- 
tributed along the rearward upper side of the 
table or deck A and the dressing water is sup- 
plied to the table from the dressmg water 
boxes C, C’ in the usual manner. If the ta- 


5 ble is one capable of flexure on the diagonal 


line, the zone at the rear end and tailings 
side is slightly elevated to retard the trans- 
verse flow of the dressing water and facilitate 
the longitudinal foyward travel of the con- 
centrates. The usual longitudinal motion is 
imparted to the table. As soon as the level 
of the dressing water is established, the ca 
ilary floats b, 6 are adjusted so that their 
lower edges cause the formation of waves or 
ridges above said level, whereupon the slimes 
and float metals, instead of passing off with 
the tailings or gangue, will be affected by 
said waves and will be guided to and with the 
concentrates to the concentrate discharge 
end of the table, their travel being influenced 
by the endwise motion of the table, instead 
of by the fiow of the dressing water as hereto- 
fore. The adjustment and operation of the 
floats are substantially the samein the Vanner 
Where 
oat mineral exists in excess, as in the case 
of svlvanite, petzite, chaleocite, tetrahedrite, 
stephanite and the like, only a portion of the 
arrested float mincral may be thrown down 
upon the belt. the remainder being held by the 
capillary floats until it extends to and passes 
over the upper roller with the other concen- 
trates. The apparent effect of the capillary 
waves, as I have observed their action in this 
mode of concentrating upon a concentrator 
table, will be understood from an examina- 
tion of Fig. 12 of the drawings, wherein 1 is a 
capillary float, 2 the concentrator deck, 3 a 
stratum of the coarser metallics, 4 float min- 
erai, and 5 gangue. The feathered arrows 
show the direction of flow of the dressing wa- 
ter transversely of the table, and the feather- 
less arrows indicate currents within the cap- 
illary wave. The capillary waves not only 


3 


form upraised lines or ridges of water the 
crests of which contact the lower edges of the 
floats, but establish and maintain, both on 
the surface and internally, currents which 
capsize the floating particles and, wetting all 
their surfaces, carry them down to the bot- 
tom of. the stream, from whence such wave 
inauced currents are not strong enough to 
again raise the fine metallics, although they 
do raise the fine gangue matter and hold it in 
suspension so that it may pass off as waste. 

y the practice of my invention, it will be 
noted, the percentage of slimed metallics in 
the tailings is at once largely reduced, as is 
also the amount of slimed silica in the concen- 
trates, while the volume of the concentrates 
is meterially increased. 

Having thus described my invention, what 
I claim and desire to secure by Letters Pat- 
ent is: 

1. The method of saving slimes in concen- 
trating processes wherein dressing water is 
cuore to separate comminuted metallic 
particles from the accompanying gangue, 
which consists in.effecting a flow of an 
aqueous mixture of the particles to be sepa- 


| rated and establishing an upraised wave on 


the surface of said mixture without obstruct- 
ing the flow of the mixture below the normal 
level thereof. 

2. The method of saving slimes m concen- 
trating processes wherein dressing water is 
employed to separate comminuted metallic 
particles from the accompanying gangue, 
which consists in effecting a flow of an 
aqueous mixture of the particles to be scpa- 
rated and raising the surface of said-‘mixture 
at one or more places by capillary attraction 


| without obstructing the flow of said mixture 


below the normal level thereof. 

3. The method of saving slimes in concen- 
trating processes wherein dressing water is 
employed to separate comminuted metallic 
particles from the accompanying gangue, 
which consists in effecting a ow of an 
aqueous mixture of the particles to be sepa- 
rated and impeding the flow of said mixture 
by the interposition of an obstruction just 
above the normal level of said mixture. 

4. The combination with a concentrator 
and a dressing water supply therefor, of a 
float extending in a direction intersecting the 
direction of the dressing water flow, said 
float having at its lower surface capillary 
contact with the normal surface of the dress- 
ing water. 

5. The combination with a concentrator 
and a dressing water supply therefor, of a 
bar float arranged transversely of the dress- 
ing water flow with its lower edge above the 
normal surface level of the dressing water 
and in such proximity to said surface as to 
establish capulary contact therewith. 

6. The combination with a concentrator 
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Weck having longitudinally disposed chan- 
nels, and a pulp feeder and dressing water 
supply, of a plurality of longitudinally dis- 
posed float bars arranged in line with and 

5 over the channels and having at their lower 
surfaces capillary contact with the ‘1tormal 
dressing water surface. 


In testimony whereof J attix my signature, 
in presence of two subscribing witnesses. 


JAMES N. FLOOD. 


Witnesses: 
FRANK S. Carp, 
Wiiram S. Carp. 
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To all whom it may concern: 

Be it known that T, Francois Dauue- 
MAGNE, citizen of France, residing at Tun, 
in the Kingdom of Spain, have invented 
new and nseful Jinprovements in Ore Con- 
centrating and Separating Apparatus, of 
whieh the following is a specification. 

This invention relates to an apparatus for 
separating by very simple mechanical 
means, complex ores finely mixed and hav- 
ing a difference of density of only the two 
thonsandths part of the unit. Insuch system 
of separation, the ditferenees of density and 
equivalence of ores are brought into use and 
it has been endeavored to obtain the sorting 
by employing the first moment of the fall 
of the particles to be separated. 

To this end, a grooved platform is used, to 
which: is imparted, through a special device, 
nn alternating oscillatory circular move- 
went which can impart to the materials to 
be sorted a number of oscillations reaching 
to 2,000 per minute. A grain of the material 
may thus receive up to 100,000 oscillations 
before leaving the platform. This power 
of sorting is precisely that which allows of 
the separation of very fine materials, whose 
densities approach very much one to the 
other. 

The device allows of modifying the form 
of the circular movement and thus to utilize 
either the horizontal mévement or the verti- 
cal movement or any conbination of the two. 

In the accompanying drawings: Figure 
1 is a front vfew of the apparatus: Fig. 2 
is a plan view; Fig. 3 is a cross sectional 
VIEW 5 
through the recnperator; Fig. 5 is a detail 
front view on a large scale of certain parts 
for the transmission of motion: Fig. 6 is 
an end view of the parts shown in Fig. 5; 
Fig. 7 is an enlarged section of one of the 
erooves in the platform of the apparatus; 
Fig. 8 is a view on a large scale of the device 
allowing of regulating the inclination of the 
platform. 

The base of the apparatus is formed by an 
appropriately strutted rigid metallic frame 
a. The driving shaft J and its fly-wheel 0’ 
actuated by pulleys @ # impart the alterna- 
tive motion to the sector @. and to the shaft 
e through the connecting rod ¢. The fiv- 
wheel 0’ is provided with a slot 4? in which 
the pin 0° of connecting vod ¢ is adjustable. 
The simple displacement of the pin g on the 
sector d@ allows of varying the form of the 


Big. + is a longitudinal section | 
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motion as will be seen hereinafter, The 
shaft ¢, through the medium of the crank 
A and the connecting red f, communicates its 
motion to other cranks 4 and to other par- 
allel shafts ¢’ on which are keyed the cranks 
h. On said cranks 2, are pivoted levers h’ 
to which is secured a rigid frame ¢ which 
follows the alternative cirenlar motion. On 
said frame ¢ rests another movable frame 
i whieh may be suitably inclined, by means 
of a screw nxn, This serew acts on a lever 2, 
keyed on a longitudinal shaft »’, mounted 
on supports secured to the frame ¢. On said 
shaft 7” are keyed at convenient distances, 
five small crank-arms w’ the pins of which 
are engaged in eyes formed in the supports 
secured to the frame &. It will be under- 
stood that by cither rotating the shaft ’ in 
ene direction or in the opposite direction, 
the small crank arms aw’ will canse the plat- 
form a to ascend or descend. ‘The rotation 
of said shaft x’ is insured by the screw 2 
which. when mnscrewed in its support, draws 
down the lever w and, when screwed, allows 
sneh lever to rise by reason of the weight 
exerted by the platform on such lever. This 
operation may be casily understocd by ref- 

rence to Tig. 8. 

The framés @ and / are movably secured 
one to another through an axle j which con- 
nects In pairs cach of the five angle-iron 
eross-pieces which acts as struts for said 
frame. On the frame & isa platform m. of 
any rigid material and of rectangular, 
trapezoidal or-any other shape. Such plat- 
form ww is provided with longitudinal par- 
allel grooves », whose section is shown in 
Kig. 7. The depth of such grooves dimin- 
ishes as it approaches the curve p » which 
ends them. .A perforated pipe g supphes 
the platform a with the water required for 
working. The separated materials fall into 
2 recuperator o which is composed of sev- 
eral distinct channels 0 0’ 0? 0? which sever- 
ally receive a single material. Their_bot- 
toins are inclined so that the materials be 
discharged through the orifices 7. The in- 
ner channel 7% is movable and may be sit- 
uated at the desired point for discharging a 
certain class of materialx. The materials 
enter through a distributer y and are con- 
ducted from the platform m to the channels 
o, o. o and o* of the recnperator by means 
of rigid plates ¢ which may be placed at the 
desired points and be of size necessary for 
the work. 
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The function of grooves +, whose section | 


is indicated in Fig. 7, is to be filled with ma- 
terials of greater density, whieh through the 
oscillatory motion imparted by the appaya- 
tus, sort themselves ax in a sereen, and as 
the materials advance lengthwise, the grooves 
being shallower. the wpper part of the ma- 
terials, that is to say the lighter materials, 
rise above the level of the platform and ate 
carried into the next groove, which is paral- 
lel, and which will effeet the same operation 
until the materials of same density, meet in 
the same groove or grooves, which they then 
follow to the end, and fall at a same place of 
the diseharge channels 0 0’ 0* 0%. 

The motion of the platform m may be 
varied according to the nature of the ores to 
be sorted, by moving the pin g on the sector 
d. It will be understood that by such move- 
ment, the operative angle of the crank shafts 
h and aceordingly the forin of the motion of 
levers A’, of frame ¢ and of platform m will 
be modified. By this means a vertical oseil- 
latory motion, or a horizontal oscillatory 
motion, or a combination of both, may be 
imparted to the platform m. In addition 
to this the amplitude of all said motions 
may be varied by displacing the pin 68 of the 


connecting rod ¢ in slot 5? of the fly-wheel 0’. 


Having now described my invention, what 
T claim as new and desire to seenre by Let- 
ters Patent i-: 

1. In an ore concentrating and separating 
apparatus, the combination of a stationary 
frame, a movable frame arranged above said 
stationary frame, a platform secured to said 
movable frame, cross shafts parallel] one 
with each other journaled in the stationary 
frame, means fer imparting to the first cross 
shaft an alternating rotary motion, cranks 
keyed on the croxs shafts, a red conneeting 


said craaks, and levers pivoted on said | 1 } of [ 
| name to this specification in the presence of 
| two subscribing witnesses. 


eranks and fixed to the mavable frame, sub- 
stantially as described and for the purpose 
set forth. 

2, In an ore concentrating and separating 
apparatus, the combination of a stationary 
frame, a movable frame arranged above said 
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stationary frame, a platform connected to 
said movable frame, means for inclining 
said platform with relation to the movable 
frame, cross shafts parallel one with each 
other journaled in the stationary frame, a 
sector fixed on the first cross shaft, a pin ad- 
justably secured on said seetor, a driving 
shaft journaled on the stationary frame, a 
erank flv wheel fixed on said driving shaft, a 
rod connecting the pin to an adjustable 
point of the crank flv wheel, cranks keyed 
on the cross shafts, a rod eonnecting said 
cranks, and lévers pivoted on said cranks 
and fixed to the movable frame, substan- 
tially as deseribed and for the purpose set 
forth. 

3. In an ore concentrating and separating 
apparatus, the combination of a stationary 
frame, a movable frame arranged above said 
stationary frame, a platform conneeted to 
said movable frame, a serew monnted on 
said movable frame, a longitudinal shaft 
journaled on said movable frame, a lever 
keyed on said-longitudinal shaft and engag- 
ing the screw, smali crank arms keyed on 
said longitudinal shaft, supports secured ta 
the platform and provided with elongated 
eves in which are engaged the pins of the 
small crank arms, cross shafts parallel, one 
with each other journaled in the stationary 
frame, a sector fixed to the first cross shaft, 
a pin adjustably secured on said sector. a 
driving shaft journaled on the stationary 
frame, a crank fiv whee] fixed 0 said driv- 
ing shaft, a rod connecting the pin to an ad- 
justable point of the crank fly wheel, cranks 
keyed on the cross shafts, a rod connecting 
said crank:, and levers pivoted on said 
cranks and fixed to the movable frame, sub- 
stantially as described and for the purpose 
set forth. 


In testimony whereof I have signed my 


FRANCOIS DALLEMAGNE. 
Witnesses: 
ANTOINE Lavois 
JE(, (Cl, Close 
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To all whom it may concern: 

Beit known that 1, LUTHER LOOK, a citizen 
of the United States, residing at Los Angeles, 
in the county of Los Angeles and State of 
California, have invented new and useful Im- 
provements in Ore-Concentrators, of which 
the following is a specification. 

The object of this invention is to provide 
superior means for separating the heavy min- 
eral from the light portions of the ore. 

My present invention more particularly re- 
lates to the construction of the concentrating- 
table and the combination thereof with the 
means for moving the table. Various means 
inay be employed for operating the table, and 
in the accompanying drawings I have only 
indicated such means in a general way. 

The accompanying drawings illustrate my 
invention. 

Figure I is a front elevation of a machine 
embodying my invention. Fig. II isa plan 
view of my newly-invented concentrating-ta- 
ble. Tig. IIT is a section of the table on line 
Ilf IJ, Fig. 11, diagonally across the table 
and alongside a row of riffles. Fig. IV isa 
section on line IV IV in a larger seale. 

a indicates the table, which is swung from 
aframe 7 by links fg and slopes from the 
feed end t' of the table to the discharge end 
47 and also slopes from the percussion side a’ 
to the power side a’. 

25 indicates a cam to operate a lever 26 to 
operate the spring-balanced tablea. The ta- 
ble-operating mechanism is not claimed in 
this application, for the reason that it is de- 
seribed and claimed inaseparate application, 
Serial No. 26,887, filed August 14, 1900, and 
pending in the United States Patent Oliice 
contemporaneously herewith. 

71, 72, 73, 74, and 75 indieate rifles of dif- 
ferent thicknesses or depths, respectively, ar- 
ranged coaxially—i. e., endwise relative to 
each other in rows or lines extending diago- 
nally across the table from the power side to- 
ward the percussion side and discharge end 
at a slant of about one inch in twelve. The 
riftles of each of these diagonal crosswise rows 
of coaxial rifiles are set at a slight distance 
apart to leave communicating channels 76 be- 
tween the abutting ends of the rifles, respec- 
tively. he ends 77 78 of each of the riitles 


are beveled substantially in parallel lines, so 
that the front end 77 of each riffle is beveled 
on the side which is away from the feed end 
of the table, and the other end 73 is beveled 
ou the side which is toward the feed end rv of 
the table. Dy this means the channels 76 be- 
tween the abutting ends of the rifiles of any 
of said rows extend from tho lower or power 
side of the table a” toward the npper or per- 
cussion sidea’ thereof and away from the dis- 
chargeeund 47 of the table. Vhe table sloves 
from the feed end « toward the discharge end 
47 and also from the percussion side a’ to- 
ward the power side a”. 

53 indieates a clear-water pipe extending 
aiong the percussion side of the table to feed 
clear water onto the plain portion of the table. 

The arrow 80 indicates the direction of 
maximuin slope of the table—that is to say, 
the direction in which the clear water wonld 
flow across the table if the table were at rest 
and devoid of riffles. 

The arrow 81 indicates the path and direc- 
tion of the table as it moves toward the per- 
cussion side to produce the bump. 

The arrows 32 indicate the general course 
of the pulp when the table is in operation. 

The arrows 83 indicate the general course 
of the heavy mineral on the fiffle portion of 
the table when the table is in operation. 

The arrows Sf indicate the course of the 
mineral separated fronmhe lighter material. 

The riffles 7£ at the percussion side of the 
table are preferably of slight height,say about 
one-sixteenth of an inch or slightly more 
The riffles 71 are also preferably arranged 
sidewise parallel with each other ina row ex- 
tending from the feed end v of the table to 
the discharge end 47 along the line which is 
oblique to the direction of every force at work 
in the table—that is to say, oblique to the di- 
rection of bump and to the conrses the pulp 
and the clear water would flow in if free to 
act alone. This line is determined from the 
resolution of the forces at work and extends 
in the direetion indieated by arrows $2, in 
which the lighter material travels when the 
tableisin operation. This isdiagonally across 
the lines of greatest slope cf the table and 
toward the percussion side of the discharge 
end. 
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The riffles 72 are slightly thicker than the 
riffles 71 and are arranged sidewise parallel 
with each other in an obliqne row, cerre- 
sponding te the row in which the riffles 71 are 
arranged. The riffles 73 are slightly thicker 
than the rifiles 72 and are arranged parallel 
with each other in oblique rews. The rifiles 
74 and 75 are arranged in a similar manner, 
each being thicker than the preceding in the 
order named, so that in the preferred form 
the riffles 75 are about one-half to five-eighths 
of an inch in thickness. By this arrange- 
ment the surface of the table is furnished 
with channels 79, which extend obliquely 
across the table, slanting from the power side 
a” teward the plain discharge-way ata’, per- 
cussion side, and toward the discharge end 
47o0fthe table. These channels 79 intercom- 
municate with each other through the chan- 
nels 76, 

91 indicates riffles in the channels 79 be- 
tween the endwise rows of riffles. These rif- 
fles 91 are substantially of the same height 
as the rifiles 71, so that their tep faces are 
below the level of the riffles 72, 73, 74, and 
75. The riftles 91 are arranged parallel with 
the riffles 71 72, &e., and are pointed at the 
ends and are set with slight spaces 92 between 
the ends of the several riffles to forin in the 
channels 79 communieating channels corre- 
sponding to the channels 76, bnt offset or 
stepped with relation te such channels 76. 
Preferably the channels 76 and the channels 
92 are in alinement with each other in di- 
agonal rews, as clearly shown in Fig. IT, 
which extend from the power side toward the 
percussion side upwardly toward the feed end 
of the table in lines corresponding toe the 
bevels of the ends of the riffles. These lines 
extend upwardly in a slight measure diage- 
nally of the direction of the bump—that is 
to say, diagonally of the path of the table. 

The purpose of the shallower riffles 91 is te 
prevent sluicing across the channels 79 and 
through the connmunnicating channels76, An- 
other use of the intermediate shallow riffles 
$1 is to catch the mineral at the bettem and 
direct it toward the perenssien side of the ta- 
ble and at the same time to allow the lighter 
material to pass freely down the table toward 
the discharge end of the table and toe flew 
throngh the communicating channels 76. By 
the provision of the intercom munieating chan- 
nels 79 and 76 the capacity of the table for 
freeing itself of the lighter material is greatly 
increased, and by the use of the offset shal- 
low riffles 91 any slui¢ing action threugh the 
communicating channels 76 does net operate 
to carry the mineral down through said ehan- 
nels 76. 

by operating the table in the path indicated 


by the arrow 81 diagonally of the rifiles tle. 


action of the table causes the mineral to move 
along the line of the communicating chan- 
nels 76 and to threw the mineral toward the 
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practice the mineral travels beneath the 
lighter material up through the communi- 
cating channels 76 and 92 between the ends 
of the riffles and against the course of both 
the pulp and the eiear water and issues onte 
the plain discharge-way of the table at a’ 
from a channel which is nearer the feed end 
ef the table than the channel in which the 
mineral finally reached the face of the table. 
By this constrnetion and arrangement of the 
machine the silica and lighter portions of the 
pnip are carried down the table with great 
freedom and rapidity and without disturbing 
the course of the mineral toward the percus- 
sion side ef the table. The inineral after it 
has reached the plain space of the table at 
the percussion side a’ moves downward along 
said space under the combined action of the 
percussion and the clear water and discharges 
at the percussion side of the discharge end of 
the tabie. 

93 indicates a tapering equalizing cleat at 
the discharge end of the table to preserve a 
practically level discharge-surface and to 
prevent the water from escaping too freely 
frem the lower or power side of the table. 

The riffles in each endwise er coaxially ar- 
ranged row extend at such a slant relative to 
the slope of the table and to the depths of the 
riffles that the tops of all the riffles in any one 
row of coaxial rifles will substantially be on 
one level. This arrangement causes an even 
action and flow of the material ever the rif- 
fled surface. 

op indicate the pumping-beams, fastened 
to the table, and 5 6 indicate the posts against 
which said beams bump. 

19 indicates a spring, and 25 26 indicate a 
cam and a lever which serve as means for 
operating the table. 

94 indicates the table-top, and 95 the lino- 
leum or canvas cover for the same, which is 
bent down over the front member 96 of the 
frame and clamped by the strip 97 and is 
bent up at the sides and fastened by the side 
pieces 54 and 57, respectively. 

In practical operation the sharp points 77 
and 78 of the riffles avoid any undesirable 
agitation or stirring of the pulp by the ends 
of the riffles, which etherwise might oceur 
when the table is in operation. 

What I claim, and desire tosecnre by Let- 
ters Patent of the United States, is— 

1, An ore-concentrator comprising a table 
having in its surface main channels whieh 
have a substantially common direction and 
channels communicating between the main 
channels; and means fershaking the table di- 
agonally of the main chaunels. 

2. An ore-concentrator comprising a table 
having in its surface paralle] inain channels 
and communicating channels connecting said 
parallel channels; and means for shaking the 
table diagonally of the main channels. 

3. An ore-cencentrater comprising a table 


lower side of the several rifles, and in actual | haying in its surface parallel main channels 


7° 


75 


80 


go 


95 


100 


105 


+@ To) 


45 


120 


125 


130 


10 


aS 


20 


25 


39 


35 


678,793 


and oblique communicating channels con- 
necting the parallel main channels; and 
means for shaking the table diagonally of the 
main channels. 

4, An ore-concentrator comprising a table 
havingaslanting surface furnished with main 
channels arranged at an angle to the slope of 
said surface; and communicating channels 
extending between the main channels; and 
means for shaking the table diagonally of the 
main channels. 

5. An ore-concéntrator comprising a table 
having.aslanting surface furnished with main 
channels arranged at an angle to the slope of 
said surface; and commnuiecating channels 
extending obliqnely between the main chan- 
nels; and means for shaking the table diago- 
nally of the main channels. 


6, An ore-concentrator comprising a table. 


havinga slanting surface furnished with main 
channels arranged at an angle to the slope of 
sald surface, and communicating channels ex- 
tending upward obliquely between the main 
channels; and means for shaking the table 
diagonally of the main channels. 

7. Anore-concentrator table havingaslant- 
ing surface furnished with main channels ar- 
ranged at an angle to the slope of said sur- 
face and extending obliquely down the table; 
communicating channels extending obliquely 
upward between the main channels; a dis- 
charge-way along the npper edge of the table; 
a pipe for feeding water at the upper edge of 
said way; and means for vibrating the table; 
the main channels at the side of the table op- 


3 


posite the discharge-way being deeper than 
the main channels at the discharge-way. 

8. An ore-concentrator comprising a table 
furnished with riffles extending obliquely 
across the table and arranged coaxially in 
rows lengthwise of the rifiles, with open 
spaces between the ends of the riffles, and 
being also arranged parallelly in rows ex- 
tending obliquely from the feed end toward 
the discharge end of the table, with spaces 
between the sides of the riffles; and means 
for shaking the table diagonally of the rifftes. 

9. An ore-concentrator table furnished 
with short riftles arranged in rows coaxially 
of the rifles and also in parallel rows, and 
being of successively increasing heights from 
the perenssion side of the table to the oppo- 
site side of the table and having spaces be- 
tween the riffles, and a tapering, eqnalizing 
cleat at the discharge end of the table, sub- 
stantially as set forth. 

10. An ore-concentrating table furnished 
with rifiles pointed at the ends and spaced 
apart in rows coaxially and parallelly; and 
means for shaking the table diagonally of the 
riffles. : 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, at Los Angeles, 
California, this 2d day of August, 1900. 


LUTHER LOOK. 


Witnesses 
JAMES R. TOWNSEND, 
- JULIA TOWNSEND. 
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To all whone it neay concern: 

Beit known that I, Gustave A. Oversrrom, 
a citizen of the United States, residing at Ana- 
conda, in the county of Deerlodge and State 
of Montana, have invented a new and useful 
Concentrating-Table, of which the following 
is a specification. 

This invention relates to concentrating-ta- 
bles. 

The object of the invention is to provide 
a constrnetion and arrangement of eoncen- 
trating-tables for ores, minerals, and the like 
and operating means therefor which is sim- 
ple and eftieient. 

A further object of the invention is to pro- 
vide a construction of concentrating-table and 
operating means therefor wherein the motion 
of the table under the influence of its actuat- 
ing means is diagonal with respect to the table. 


A further object of the invention is to pro- | 


vide means whereby the movement of the ta- 
ble in one direetion consumes less time than 
its movement in the opposite direction. 

A further object of the invention is to pro- 
vide an arrangement of concentrating-table 
in whieh the table is adjustable with refecence 
to its line of movenient. 

A further object of the invention is to pro- 
vide means for adjustably regulating the lat- 
eral tilt or inelination of the table. 

Other objects of the invention will appear 
more fully hereinafter. 

The invention consists, substantially, in the 
construction, combination, location, and ar- 
rangement of parts, all as will be more fully 
hereinafter set forth, as shown in the accom- 
panying drawings, and finally pointed out in 
the appended claims. 

Referring to the accompanying drawings 
and to the various views and reference-signs 
appearing thereon, Figure 1 isa plan view of 
an ore-concentrating table and its operating 
mechanism embodying the principles of my 
invention. Fig. 2 is a front end elevation. 
Fig. 3isarear end elevation. Fig. 4 is a side 
elevation. Fig. 5 is a longitudinal central 
section. Fig. 6 is a transverse central sec- 
tion. Fig. 7 is a diagrammatic plan view. 
Fig. 8 is a view similar to Fig. 7. Fig. 9 is 


i 


a broken detail view in section, showing an 
arrangement of rifles entbodying the princi- 
ples of my invention. Fig. 10 is a similar 
view showing a modified arrangement. of rif- 
files. Fig. 11 is a view similar to Figs. 9 and 
10, illustrating another modified form of rif- 
fles embodying the invention. Fig. 12 is a 
broken detail view, in horizontal section, show- 
ing the means for adjusting the table relative 
to the line of reciprocation thereof! Fig. 13 
is a broken detail view in section, showing a 
constrnetion of roller hearing or snpport for 
the table. Fig. 14 is a broken detail view in 
section of the actuating mechanism for the 
table on the line 14 14, Fig. 5. Fig. 15 is a 
detached detail yiew in perspective of the 
swinging link employed in connection with 
the actuating mechanism. Fig. 16isa broken 
detail view in plan of the upper corner of the 
table, showing the feed-box. Fig. 17 is a 
broken detail view in section on the line 17 
17, Fig. 1, looking in the direction of the ar- 
rows. Fig. 1S is a similar view on the line 
1818, Fig. 1. Fig. 19 isa diagrammatic plan 
view illustrative of features which are avoided 
in my invention. Fig. 20 is a broken detail 
view in section, showing a special arrange- 
mentof bearing-support forthe table involy- 
ing the principles of inv invention. Fig. 21 
is a view in plan similar to Figs. 7 and 8, but 
on an enlarged scale, of a concentrating-table 
embodying my invention. Fig. 22 is a de- 
tail view in section on the line «7 «°, Fig. 21. 
Fig. 23 is a central vertical seetional view 
through the operating mechanism, taken lon- 
gitudinally with respect to the operating- 
shaft. 

The same part is designated by the same 
referenee-sign wherever it oceurs throughout 
the several views. : 

In the operation of separating mineral from 
ore it is the usual custom to crush the ore to 
a desirable degree of fineness and then plac- 
ing the crushed ore, either with or without 
first subjecting the same to hydraulic or other 
sizers by which the crushed ore is separated 
or divided, according to the size of the par- 
ticles thereof, npona table or other machine for 
separating the mineral from the gangue or 
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barren rock. The present invention relates 
particularly to a machine or table for thus 
separating and concentrating the crushed ore. 

Before entering upon a detailed deserip- 
tion of the construction and mode of opera- 


tion embodying my invention ] will first direct | 


attention to different objectionable defects in 
machines of this character which my inven- 
tion is designed to overcome, reference being 
had to the diagrammatic view shown in Fig. 19, 
which illustrates one of the most successful 
forms of concentrating-tables at present in 
use. In this form of concentrating-table the 
ore is fed to the table or the ore-box, (indi 
cated at P,)and by reason of the lateral incli- 
nation of the table and the force or power em- 
ployed in the delivery of the ore to the table 
such ore is carried down a short distance in 
the direction indicated by the arrow.a. A re- 
ciprocatory motion is imparted to the table 
in the direction and along the line indicated 
by the arrow at 0. 
rocatory movement the particles of ore are 
moved toward the rear end D A of the table, 
the reciprecatory movement imparted to the 
table being parallel with the side A B of the 
table. During this travel of the particles of 
ore toward the delivery or rear end D A of 
the table due to the reciprocatory movement 
of the table such ore is subjected to the ac- 
tion of wash-water supplied from a suitable 
box or other receptacle or source, (indicated 
at Q,)and which wash-water traverses the table 
laterally in the direction indicated by the ar- 
rows c. This wash-water tends to carry the 
particles in a direction transverse with re- 
spect to the line of reciprocation of the ta- 
ble. Thus the particles of ore, gangue, and 
the like are subjected to forces operating 
thereon in intersecting lines, and hence under 
the well-known law of components of forces 
the particles will be carried in a diagonal «hi- 
rection E EF and GH. By reason of its 
lightness as compared with the ore the rock 
is carried by the wash-water farther toward 
the side A B of the table than the mineral, 
and by reason of its greater weight the min- 
eral is carried by the reciprocatory movement 
imparted to the table until such mineral is 
finally delivered over the end of the table 
along the line H A into a receptacle R, and 
the barren rock or gangue, called “tailings,” 
is earried oyer the side of the table between 
the points J F. 
which in this ease are mostly free particles of 
mineral and tailings, are carried over the 
lower edge of the table between the points 
AJ. Jt bas been the usual custom to pro- 
vide a suitable elevator for the table to _re- 
turn these middlings again to the feed-bos 
for retreatment. lt have found that mid- 
dlings proper and comprising mineral and 
rock hanging together are also deposited with 
the ‘‘middlings,” so called, above referred to, 
and are returned by the elevator for retreat- 


By reason of this recip- | 
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| 


763,783 


ment. It has been my experience in practice 
that middlings proper, as above defined, and 
from which the mineral is not separated by 
retreatment upon the table continue to ac- 
cumulate by continually returning the same 
to the table until finally the table is nnable to 
take care of the same, and consequently these 
middlings proper are finally foreed into the 
tailings and the valuable mineral contained 
therein is wasted. 

It is one of the purposes of my invention to 
provide nyeans and an arrangement such that 
the middlings proper are efficiently separated 
by the table, so that they may be reerushed 
instead of merely being returned over and over 
again to the table, thus effecting a material 
saving invaluable mineral matter which has 
heretofore been wasted and lost, the reerash- 
ing of the middlings operating to free the 
particles of mineral from the roek, and thus 
permitting separation thereof when fed npon 
the same or another table. Thus I contem- 
plate not only saving and recrushing the mid- 
dlings, but also propose to avoid the use of 
the additional machinery necessary for the 
middling-elevator. 

Again referring to the diagram of Fig. 19, 
it will be seen that the particles of ore and 
rock or gangue begin their travel or progres- 
sion toward the rear end of the table at a 
point diagrammatically indicated at FE and 
then continue such progressive movement at 
least until they attain the point indicated at 
F. Consequently the space E FB of the table 
is not utilized for any useful purpose, merely 
the dirty wash-water flowing thereover. 
Moreover, the space G D H is also wasted so 
far as practical purposes are concerned, merely 
the fresh or clean water flowing thereover, 
and the length of table, at the rear end of 
whieh the concentrates are carried, is too 
short for the purpose. hence resulting In an 
accumulation of more than the necessary 
amonntot ‘ middlings,” so called. and a mate- 
rial proportion of the concentrates are thus 
deposited in the receptacle which receives sueh 
middliings. Thus in the tables at present em- 
ployed too much floor-space is taken up for 
the amount of work done, and it is one of the 
purposes of my invention to provide a con- 
struction wherein this objection is avoided and 


-wherein the greatest amount of floor or space 


on the table is utilized in the performance of 
the work required of it, and to this end I pro- 
videa table in which the waste space F E Bof 
thetables at present in nse is placed at another 
point (indicated by dotted lines at A K F)and 
the space [1 D G, which is vacant space, as 
above explained, and not utilized for any use- 
ful purpose in the tables of ordinary construc- 
tion, I place at the point indieated at G LC. 
Moreover, in the former constrnetion of ta- 
bles as above indicated and as illustrated in 
Fig. 19 the reciprocatory movement impart- 
ed to the table hasbeen parallel with the 
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lower side of the table. The result of this 
arringement, and particularly where the same 
rate of movement of the table in both direc- 
tions is maintained, has been that but very 
little action or tendency is developed to move 
the mineral faster than the rock or gangue, 
except so far asthe wash-water acts as a hold- 
back on the rock, whieh is lighter than the 
mineral, and not so much as a holdback on 
the mineral, which is heavier. 

In carrying out my invention I propose to 
move the mineral forward or toward the rear 
end of the table ata greater rate of speed than 
the rock or gangue, and hence enabling the 
rock or gangue to remain a longer period of 
time on the table, and hence is subjected for 
a longer period of time to the action of the 
wash-water, thereby enabling the mineral and 
the rock to be separated more thoroughly and 
efficiently. To accomplish this result, 1 pro- 
pose to employ a table of substantially diago- 
nal or diamond shape in outline or having a 
concentrating area so defined and to impart a 
reciprocatory movement to the table about on 
the line E H of the diagram or parallel there- 
with or practically on a diagonal line with re- 
spect to the table—that is, on a line which is 
inclined with respect to the lower edge of the 
table. In this manner I avoid any vacant or 
waste space in the operating-surface of the 
table and I secure a longer distance at D K to 
accommodate the concentrates. 

Again referring to Fig. 19, in the prior con- 
struction nothing but waste water and tailings 
flows over the edge of the table between the 
points J B. This dirty water and tailings 
have usually been wasted. 
ever, that this water and slime frequently con- 
tains as high as from two to three per cent., 
and possibly higher, of certain kinds of ore 
treated of valuable mineral which it is desir- 
able to save. Therefore in carrying out my 
invention I propose to arrange a reeeptacle 
between the points F KE to receive and retain 
this slime and dirty water and from which this 
mineral may be collected and saved. 

Having now outlined generally some of the 
important teatures of improvement of my in- 
vention, I will now describe a specific con- 
struction and arrangement thereof embodying 
the principles of my invention, but to which, 
however, | do not desire to be limited or re- 
stricted, as many changes therein and varia- 
tions therefrom would readily suggest them- 
selyes to persons skilled in the art and still 
fall within the spirit and scope of my inven- 
tion. 

Referring to the drawings, refcrence-signs 
21 22 designate a suitable fraine upon w hich 
the operating Bu ts of the machine are mount- 
ed. The sills 22 of the framing are arranged 
to extend paraliol with respect to the line of 
application of the reciprocatory movement 
imparted to the table. Between the sills 22 
is arranged a beam 283; pivotally mounted or 


Thave found, how- 
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hinged at one end, as at 24, and adjustabiy 
supported at its opposite end by a screw-rod 
25 or in any other suitable or convenient man- 
ner. By suitably adjusting the screw support 
95 the beam 238 may be readily adjusted ver- 
tically. Upon beam 23 and adjacent to the 
respective ends thereof are mounted boxes 26 
27, in which is arranged to operate a rod or 
pipe 28, throngh which reciprocatory motion 
is imparted to the table. Pivotally connect- 
ed to the head end of this rod isa connecting- 
rod 29, said connecting-rod being pivotally 
connected at its other end to a sliding block, 
(indicated at 30, Figs. 2 and 14,) said block 
being adjustably mounted in a slot 31 ina pit- 
man 32, adapted to be reciprocated from an 
eccentrie or main operating shaft 33. Upon 
this shaft are mounted the usual fast and loose 
pulleys 34, adapted to reecive rotation from 
any convenient source of power. In suitable 
boxes 35 are fulerumed the crank-arins 36 of 
a swinging link 37, said link being provided 
with crank arms or pintles : 35, pivotally con- 
nected or journaled in the pitman 32 about 
midway the length of the latter. Hf desired, 
the boxes 35, in which the links are fulerumed. 
may be vertically adjusted to accommodate 
for wear or for other purpose by means of 
the wedge-blocks 39, as most clearly shown 
in Figs. 4 and 5. 

By the construction of operating mechan- 
ism above described it will be readily see 
that I not only provide means for impartin;: 
a reciprocatory movement to connecting-rod 
29 and to operating-rod 28, but I am also en- 
abled to vary the length of the stroke thereof 
and to secure a more rapid movement of said 
rods in one direction than in the other. Thus 
by adjusting the block 30 to a point in line 
with the point of pivotal connection of pin- 
tles 3 in said pitman I secure the same rate 
of speed of reciproeation of rods 28 and 29 in 
one direction as in the other, and by varying 
the point of adjustment of block 30 relative 
to the point of pivotal connection of arms 38 
in pitman 32 I am enabled to vary the speed 
of reciprocatory movement of the operating- 
rods 29 28 in one direction with reference to 
the speed of movement of said rods in the op- 
posite direction. Thus I am enzbled to read- 
ily secure the desired variation # accommo- 
date any particular class or character of ore 
being treated. It is obvious that other con- 
structions varying inthe specific details there- 
of from the construction aboye described may 
be employed for securing the same object. |} 
do not desire, therefore, to be limited to the 
specifie details shown and described. The 
construction shown, however, | have found 
to be practical and admirably answering the 
desired purpose. 

The table proper (indicated at 40) may be 
constructed of the usnal or any convenient or 
suitable material. Upon the under side of 
the table and at a point approximately at the 
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geometric center thereof is formed or secured 
a socket 41, adapted to receive a pin or pro- 
jection 42, formed with or attached to a sleeve 
43, mounted upon rod 28 and held between 
collars 44. The pin or stud 42 formsa swivel 
connection between rod 28 and the table, 
whereby the table is permitted a swinging 
movement laterally or in a horizontal plane, 
and by reason of the sleeve 43 being mounted 
on rod 28 the table is permitted of a lateral 
tilting to secure the desired adjustments there- 
of, as will presently be explained more fully, 
while at the same time said pin-and-socket 
connection affords means of attachment of the 


table to the rod 28, whereby reciprocations | 


are imparted to the table when the rod 28 is, 
reciprocated. If desired, a spring 45 may be 
interposed between guide-box 26 and a collar 
46 on rod 28 to take up any lost motion or 
wear. ; 
The table 40 may be held in any position 
of horizontal or swinging adjustment in any 
suitable or convenient manner, as by means 
ot the serew-rod 47, and the object of this 
swinging or horizontal adjustment of the ta- 
ble about stud 42 asa pivot or axis is to prop- 
erly adjust the inclination of the table rela- 
tive to the line of reciprocation thereof, or 


rather to adjust the inclination of the lower | 


edge of the table to such line of reciprocation, 
according to the quality or character of the 
ore being treated. 

It is desirable to provide means for laver- 
ally adjusting or tilting the table. This lat- 
eral tilt or adjustment may be effected in 
many specifically different ways. I have 
showna simple and efficient construction and 
arrangement for securing the desired result, 
but to which I do not desire my invention to 
be limited or restricted. In the construction 
shown I arrange the table to be supported at 
the upper and lower diagonally opposite cor- 


ners thereof upon bearings (indicated at 48) | 


carried by a support upon cam-sleeves 49, the 
cam-surfaces of which rest upon codperating 
cam surfaces or sleeves 50. The cam-sleeves 
49 50 at the diagonally opposite corners of the 
table are adjustable relatively to each other 
and are arranged for independent or for co- 
operating or coincident adjustment. The in- 
dependent adjustment at either corner of the 
table may be secured by means of a crank- 
arm 51, connected to one of the cam-sleeves. 
These ecam-arms operate over seement-plates 
59. The crank-arms 51 may be held in any 
desired position of adjustment by means of 
the set-screw 53. Thus by loosening the set- 
serew for one or the other of the crank-arms 
52 and rocking said arm the desired independ- 
ent adjustment of the diagonally opposite cor- 
ners of the table may be effected. The coin- 
cident or simultaneous adjnstment of the di- 
agonally opposite corners of the table may be 
effected by means of crank-arms 54, respec- 
tively connected to the cam-sleeves 49 of sup- 
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ports 48, said crank-arms being connected to- 
gether by connecting-bars 55, so that when 
said connecting - bars are shifted the cam- 
sleeves 49 are simultaneously actuated, thus 
simultaneously adjusting the diagonally op- 
posite corners of the table. It is obvious that 
the adjustment of one corner of the table may 
be an elevating adjustment and of the other 
corner a lowering adjustment, thereby quickly 
securing the desired tilt or angle of inclina- 
tion of the working surface of the table. 

The ore te be treated may be delivered 
upon the table from any suitable source of 
supply and in any suitable manner, Where 
such: ore is delivered to the table from hy- 
draulic sizers, | employ a feed-box 56 at the 
extreme upper corner of the table, said feed- 
box delivering to the surface of the table. ] 
have shown said feed-box provided with short 
sections of delivery-pipes 57 through the bot- 
tom thereof and which extend nearly to the 
surface of the table, as most clearly shown in 
Fig. 17, for a purpose presently to be ex- 
plained. I provide a rib or flange 58 to ex- 
tend several inches above the top surface of 
the table along the upper edge thereot and 
the head end and toa point about midway the 
length of the lower edge, as most clearly 
shown in Fig. 1, and adjacent to the feed-box 
I place one or more stops, (indicated at 59.) 
The purpose of this construction is to enable 
some of the fine mineral associated with the 
ernshed ore and which is carried in suspen- 
sion in the feed-water to settle npon the sur- 
face of the table by reason of the first rush of 
the water through the feed-box being arrested 
by the stop or stops 59 and the flange 58, thus 
permitting such fine mineral, which would 
otherwise be carried on into the waste or tail- 
ings of the ordinary eonstruetion, to become 
deposited or settle upon the surface of the ta- 
ble and to be carried by the combined action 
of the reciprocations of the table and of the 
wash-water. ‘These are features of my in- 
yention which codperate with the arrange- 
ment shown and described, wherein the lower 
side of the table is diagonal or oblique to the 
line of reciprocation of the table, as provision 
of the stop or stops 59, and especially of the 
rib or flange 58, would he of no special utility 
if the lower side or edge of the table were 
parallel with the line of reciprocation of the 
table. This isan important and valuable fea- 
ture of my invention, as thereby I am enabled 
to successfully treat ores of finer mesh than 
is possible otherwise. The wash-water may 
be supplied to the table-surface in any suitable 
or convenient manner or from any conven- 
jent source. I have shown a reveptacle or 
launder 60, loosely suspended in stirrups 61, 
carried by the gooseneck-supports 62, said 
gooseneck - supports being fastened to sup- 
porting-blocks 63,ad justably secured by means 
of lag-serews 64, operating through slots 65 
in said blocks 63, whereby said blocks are se- 
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cured to a supporting-beam 21 of the frame 
of the machine. By this construetion the 
wash launder or receptacle 60 may be readily 
moved or shifted endwise to conform to the 
requirements of the ore, and by adjustably 
supporting the gooseneck 62 upon the sills 21 
said goosenecks may be suitably adjusted to 
accommodate the swinging or horizontal ad- 
justment of the table, the loose suspension of 
the lannder avoiding binding thereof dnring 
such swinging adjustment. 

Atthe rear end of the table I arrange a suit- 
able receptacle 66 to receive the concentrates, 
and along the lower portion of the lower edge 
of the table 1 arrange a suitable receptacle 67 
to receive the wash and feed water and tailings, 
it being understood that the tailings are lighter 
than the mineral, and henee are carried far- 
ther by the action of the wash-water trans- 
versely across the table, and hence are deliv- 
ered from the table over the lower edge there- 
of, while the mineral, being heavier, is carried 
farther and faster by the reciprocations of 
the table and is carried over the rear end of 
the table and delivered into the receptacle 66 
as coneentrates. The ‘middlings,” properly 
called, being heavier in weight than the tail- 
ings and lighter in weight than the mineral, 
are carried more nearly ina diagonal line and 
are delivered from the table at a point adja- 
cent to the lower corner thereof, and lence 
at this point I arrange a receptacle 68 to re- 
ceive the same and from which such middlings 
may be collected and recrushed before fur- 
ther treatment. 

I have found in practice that it is desirable 
to build up a bed of ore on the surface of the 
table. which bed will serve the purpose of 
permitting some of the fine mineral to be cov- 
ered by the gangue or tailings, thereby de- 
creasing the liability of such fine mineral being 
carried over the lower edge of the table by the 
wash-water. To accomplish this result, [ad- 
justably attacha strip 69 at the lower edge of 
the table and extending from the termina- 
tion of flange 58 to the lower corner of the 
table, as clearly shown, said strip projecting 
a decreasing extent above the top surface of 
the table from the end of flange 58 to the 
corner. In this manner Iam enabled to regu- 
late the depth of the bed of ore on the table 
as desired, the depth of said bed being noth- 
ing at the extreme corners of the table and 
increasing in depth toward the head of the 
table, and by so previding and adjustably reg- 
ulating the depth of bed of ore on the table 
Iam able to rnn the feed of material from 


the feed-box underneath such bed. and this is | 


the purpose of the short pipe-sections 57, ex- 
tending through the bottom of the feed-box 56 
to a point in proximity to the top surface of 
the table. Thus the feed material carrying 
fine particles of mineral is delivered to the 
table underneath the bed of previously-intro- 
duced ore, the overflowing hed of ore serv- 


3 


ing to hold or retain such fine particles until 
they settle or become deposited upon the sur- 
face of the table. This feature of my in- 
vention isa most important and valuable one 
in the practical operation in devices of this 
character, as it results in effecting a saving 
of a material proportion of mineral which is 
not saved by the ordinary construction. 

In addition to the supports for the table 
afforded at 45, as above explained, said table 
may alsohe supported at other points—as, for 
instance, upon bearings 70. These bearings 
may be similar to the bearings 48, and, if de- 
sired, and as shown in Figs. 1, 4, and 5, said 
bearings may consist of balls resting in seats 
provided therefor on the top of guide-boxes 
96 27, thus not only forming bearing-sup- 
ports for the table, but permitting the move- 
ments of the table above described. 

In Fig. 138 Lhaveshowna modilied arrange- 
ment of bearing-support for the table and 
comprising a bracket 71, suitably supported 
and haying a seat to receive a ball or bearing 
72 upon the table. 

In Fig. 20 LT have shown another form of 
bearing-support for the table which I have 
found effective and wherein is employed a 
rocking support 73, loosely journaled or 
stepped in a sleeve or ease 74 and provided 
with a seat to receive a bearing or roller sup- 
port 75, upon which the table rests. If de- 
sired, the step-sleeves 74 may contain a lubri- 
cant, as clearly indicated. 

It is obvious that the construction shown in 
Figs. 13 and 20 may be employed at any de- 
sired point as a support for the table. The 
construction illustrated in Fig. 13 is shown as 
applied to the bearing for the table in the line 
of beam 23 and in the vicinity of a bearing-hox 
for the operating-rod 28, the bracket 71 be- 
ing arranged to straddle said box, while in 
Fig. 20 1 have shown the bearing-support as 
applied at the diagonal corners of the table 
and wherein the adjusting cam-sleeve 49 forms 
a support for the bearing-sleeve 74. Where 
roller-bearings are provided for the table, said 
bearings should be curved on a radius struck 
from the axis of horizontal rotation or adjust- 
ment of the table, as indicate] in dotted lines 
at 76 77, Fig. 7 

1 have shown a portion of the table at its 
head end cut ont at 7S in order to-accommo- 
date the operating mechanisin. Vhis portion 
of the table is not of material consequence and 
does not materially reduce the effective oper- 
ating-surface of the table, inasmuch as the 
main operations of the table occur diagonally 
with respect thereto, and by omitting the por- 
tion which would otherwise fill the space in- 
dieated at 75 to aceommodate the gearing I 
am enabled to shorten the space occupied by 
the table. If desired, however, this part of 
the surface of the table may be retained, as 
indicated in dotted lines at 79. (See Figs. 7 
and 8.) 
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It is desirable to provide ample space be- 
tween adjacent tables ereeted in the same room 
in order to permit ready movement of em- 
ployees therebetween. In order to seeure as 
mueh space for this purpose as possible, 1 
may, if desired, omit the extreme upper eor- 
ner of the table, as indicated at 80. If de- 
sired, however, this portion of the table may 
be retained, as indieated in dotted lines at 81. 

It is usual to form the table of material 
whieh is impervious to water. The same re- 
sult, however, may be obtained’ by hning or 
covering the top surface of the table with a 
suitable impervious material—sueh, for in- 
stance, as linolenm, sheet metal, waterproof, 

cor the like—as indicated at 82. It is some- 
times desirable to employ rifiles and arrange 
the same upon the upper surface of the table. 
These riftles form lags or holding projections 
for the ore and for the wash-water and aid in 
effecting the proper separation of the mineral 
from the gangne or barren rock. In eases 
where ritlesare employed in connection with 
the table of my ‘invention I prefer to so con- 
struct such riffles as to present.an inelined up- 
aer surface, over which the ore and wash-wa- 
ter may readily pass, and rearwardly-inelined 
lower surface and diminishing in height to- 
ward the tail end of the table. This result 
may be secured by suitably grooving or under- 
cutting the top surface of the table 85, as in- 
dieated at 83, the top or upper surface 84 be- 
ing inelined in the direction of fiow of the 
wash-water, while the undereut portion 83 
is rearwardly inelined with respect to the di- 
rection of flow of the water. (See Fig. itil.) 
The same result may be obtained by providing 
flanged strips 86, suitably secured upon the 
top surfaee of the table 40 and inelined in the 
direction of the lower edge of the table, thus 
forming rearwardly - inclined pockets 87. 
(See Fig. 10.) Similarly, the same result may 
be secured by means of strips $8, suitably se- 
cured upon the top surface of the table, (see 
Fig. 9,) said strips being inclined on the sur- 
face thereof, as indieatéd at 89, whieh is pre- 
sented toward the direction from which the 


wash-water flows and are similarly inelined’ 


on the opposite side thereof to form sinilar 
pockets 90. (See Fig. 9.) If desired, the 
stops 59 may be similarly inelined, as clearly 
shown in Fie. 17. By sueh constructions and 


arrangements of the riffles the tailings are | 
game, the tailings-delivery edge of said table 


more readily and easily washed over the rif- 


jles. and line partieles of mineral would be- | 


come deposited or wouid settle in the poekets 
$3, 87, or 90, as the ease may be, in whieh 


\ 


pockets the water flowing over the riftles | 
Yorms an eddy or is not materially agitated | 


by the flow of the wash-water, thereby per- | 


mitting the partieles of mineral to settle upon 
the surface of the table, and thus materially 
aiding in the separation of the mineral trom 
the ore and adding to the material effective- 
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ness in praetieal use and operation of a table 
embodying my invention. 

In Fig. 8 [ have shown in diagrammatic 
plan a preferred arrangement of rifiles, where 
such devices are employed, and wherein the 
riffles (indieated diagrammatically at 91) are 
arranged to extend from the head end of the 
table and from the lower edge thereof sub- 
stantially parallel with the line of reeiproea- 
tion of the table and said riffles respectively 
terminating on a diagonal line from the upper 
and lower corners of the table. By this ar- 
rangement of rifles in connection with a ta- 
ble having its lower edge inclined relative to 
the line of reciproeation of the table it will 
be observed that the riffles are shorter in 
length toward the lower corner of the table. 

It is believed that the operation of a con- 
centrating-table embodying the prineiples of 
iny invention, as above explained, will be 
readily understood and comprehended by per- 
sons skilled in the art when taken in connce- 
tion with the foregoing description and the 
accompanying drawings. 

It will be obvious that many variations in 
the details of construction and arrangement 
would readily suggest themselves to persons 
skilled in the art and still fall within the spirit 
and seope of my invention. I do not. desire, 
therefore, to be limited or restricted to the 
exact details shown and deseribed; but 

What I claim as new and useful and of my 
own invention, and desire to secure by Letters 
Patent of the United States, is— 

1. A coneentrating-table, in combination 
with means for imparting a reeiprocatory 
movement thereto, said table having an unob- 
structed tailings-delivery edge, said edge be- 
ing inelined away from the line of reciproca- 
tory movement from the head end of the table 


| toward the opposite end thereof, and riflles 


arranged in diagonal relation with respect to 
said table, as and for the purpose set forth. 

9. A eoneentrating-table having parallel 
upper and lower edges, said lower edge form- 
ing the tailings-discharge edge of the table 
and being unobstrueted, and means for ree- 
tilinearly reeiprocating said table in a line 
from the end of one edge to the diagonally 
opposite end of the other edge, as and for the 
purpose set forth. 

3. A concentrating-table, in combination 
with means for rectilinearly reciproeating the 


being unobstructed and throughout the length 
thereof inclined away from the line of ree- 
tilinear movement from the head end of the 
table toward the opposite end thereof, said re- 
eiprocating means operating to move the table 
faster in one direction, than in the other, as 
and for the purpose set forth, 

4. The combination with an operat ing-shaft 
having an eceentric, a pitman operated by said 
eceentric, swinging bearings for said pitman, 
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incombination withaconcentrating-table, and 
a rod directly connecting said table and pit- 
man, whereby less time is consumed in the for- 
ward stroke than is consumed in the backward 
stroke, as and for the purpose set forth. 

5. The combination with a drive-shaft, hav- 
ing an eccentric, a pitman operated by said 
eccentric, swinging bearings for said pitman, 
a receiving-table, a rod directly connecting 
said table and pitman, said rod being adjust- 
able with respect to said pitman, whereby a 
reciprocatory moventent is imparted to said 
table, such movement consuming less time in 
one direction than in the other, as and for the 
purpose set forth. 

6. The conibination with a main drive-shaft 
having an eccentric, a pitman actuated by said 
eccentric, a swinging bearing for said pitman, 


a block mounted on said pitman for adjust- 


ment lengthwise thereof, a concentrating- 
table, and direct connections between said 
table and block, as and for the purpose set 
forth. 

7. Thecombination with a main drive-shaft 
having an eccentric, a pitman actuated by said 
eccentric, said pitman being longitudinally 
slotted, a swinging bearing for the free end 
of said pitman, a block adjustably mounted 
in the slot in said pitman, a concentrating- 
table, and connections between said table and 
bloek, as and for the purpose set forth. 

8. The combination with a main drive-shaft 
having an eccentric, a pitman actuated by said 
eccentric, a fulcrumed link pivotally con- 
nected to said pitman, a connecting-rod ad- 
justably connected to said pitman, a concen- 
trating-table, and connections between said 
table and connecting-rod, as and for the pnr- 
pose set forth. 

9. The combination with a main dyive-shaft 
having an eccentric, a pitman actuated there- 
by, a bearing-block, a link fulcrumed in said 
block and pivotally connectéd to said pitman, 
a concentrating-table, and connections inde- 
pendent of said link between said table and 
pitman, as and for the purpose set forth. 

10. The combination with a main drive- 
shaft having an eccentric, a pitman actuated 
thereby, a bearing-block, means for adjusting 
said block, a link fulerumed in said block and 
pivotally connected to said pitman, a concen- 
trating-table and connections between said ta- 
ble and pitman, as and for the purpose set 
forth. 

11. A concentratiny-table, and means for 


rectilinearly reciprocating the same, said table | 


having a tailings-discharge edge inclined with 


respect to the line of reciprocatory movement | 
of said table, and means for adjusting the po- | 


sition of said table to vary the degree of in- 
elination of said tailings-discharge edge with 
respect to the line of reciproeation, as and for 
the purpose set forth. 

12. A concentrating-table, and means for 


a” 4 


rectilinearly reciprocating thesame, said table 
having a tailings-discharge edge inclined with 
respect to the line of reciprocatory inovement 
of said table, in combination with swivel con- 
nections between said table and its reciprocat- 
ing means to permit adjustment of said table 
to vary the angle of inclination of said tail- 
ings-discharge edge with respect to the line 
of reciprocation of said table, as and for the 
purpose set forth. 

13. A concentrating-table having a tailings- 
discharge edge, and means for rectilinearly 
reciprocating said table on a lineinclined with 
respect to said tailings-discharge edge, said 
means including a reciprocating rod, and 
swivel connections between said table and rod 
to permit the angle of inclination of said tail- 
ings-discharge edge relative to the line of re- 
ciprocatory movement of said table to be ad- 
justably varied, as and for the purpose set 
forth. 

14. A concentrating-table, and means for 
rectilinearly reciprocating the same, said table 
having a tailings-discharge edge inclined with 
respect to the line of movement of the table, 
said reciproéating means including a reeipro- 
cating rod, a casting carried by said rod and 
forming a piyota] support for said table to 
permit of the lateral adjustment of said table 
to adjustably vary the inclination of said tail- 
ings-discharge edge relative to said line of re- 
ciprocation, as and for the purpose set forth. 

15. A concentrating-table, and means for 
rectilincarly reciprocating thesame, said table 
having a tailings-discharge edge inclined with 
respect tothe line of reciprocatory movement 
of said table and rifles upon the upper sur- 
face of said table and arranged to extend in 
the line of operation of said reciprocating 
means, said means including a reciprocatory 
rod, a casting carried upon said rod for move- 
ment therewith, said casting arranged to piv- 
otally engage said.tableto permit of the lat- 
eral adjustment of said table to vary the in- 
clination of said tailings-discharge edge with 
respect to the line of reciprocatory movement 
of said table, as and for the purpose set forth. 

16. A concentrating-table having paralle! 
sides and ends, and means for reciprocating 
said table on a line diagonal with respect to 
said sides, said means including a reciproca- 
tory rod, a casting loosely sleeved upon said 
rod and carrying a stud arranged to engage 
said table, means for laterally tilting said ta- 
ble about said stud to vary the angle of incli- 
nation of the sides of said table relative to the 
diagonal line of reciprocation, as and for the 
purpose set forth. 

17. A concentrating-table having a socket 
or seat at the axial center thereof, a rectilin- 
early-reciprocating rod for reciprocating said 
table, a stud carried by said red and arranged 
to be received in said socket or seat, means 
for adjusting said table about said stud and 
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means for locking said table in adjusted posi- 
tion, as and for the purpose set forth. 

1%. A concentrating-table having parallel 
sides and-ends, and means for reciprocating 
said table in a line diagonal with respect to 
said parallel sides, in combination with bear- 
ing-supports upon which the upper and lower 
corners of said table rest, said supports being 
arranged respectively on opposite sides of 
said reciprocating means, and means for ad- 
justing said bearing-supports to adjustably 
vary the tilt of the surface of said table, as 
and for the purpose set forth. 

19. A concentrating-table having sides par- 
allel with respect to each other, and means for - 
reciprocating said table on a line diagonal 
with respect te said parallel sides, said means 
including an actuating-rod connected to said 
table, adjustable bearing-snpports for the ex- 
treme upper and lower diagonal corners of 
said table, said bearing-supports being ar- 
ranged respectively on opposite sides of said 
actuating-red, and connections between said 
bearing-supports for simultaneously adjust- 
ing the same to vary the inclination or tilt of 
the surface of the table, as and for the pur- 
pose set forth. : 

90. A concentrating-table, means tor rec- 
tilinearly reciprocating said table, including 
en actuating-pitman, bearing-supports for the 
diagonally opposite corners of said table, said 
supports arranged on opposite sides of said 
pitman, connections between said bearing- 
supports for simultaneously adjustme the 
same, and means for independently adjusting 
said bearing-supports, as and for the purpose 
set forth. ; 

21. A concentrating-table having. parallel 
sides or edges, means for reciprocating said 
table on a line diagonal with respect to said 
parallel sides or edges, and means for adjust- 
ing said table laterally with respect to its line 
of reciprocation to vary the inelination of | 
said edges with reference to the line of recip- 
rocatory movement, in combination with stir- 
rups, means for adjustably supporting the | 
same adjacent to the upper edge of said table, 
and a wash-water-supply box loosely sus- , 
pended in said stirrups, as and for the pur- 
pose set forth. 

99.° A concentrating-table having its upper 
and lower sides or edges substantially paral- 
lel with each other, and means for reciprocat- 
ing said table in a diagonal dixection. whereby 
the lower or tailings-discharge edge of said | 
table is inclined with respect to the line of | 
reciprocation, snpports for the extreme up- | 
per and lower diagonally opposite corners of 
said table, said supports arranged  respec- 
tively on opposite sides of the reciprocating | 
ineans and comprising cam-sleeves, and nieans | 
for moving said cam-sleeves for adjustably 
varying the angle of inclination of the sur- | 
face of said table, as and for the purpose set | 
ferth. 


763,783 


93. A concentrating-table having its upper 
and lowersides substantially parallel with each 
other, a rod connected to said table‘in a line 
diagonal with respect to said parallel sides, and 
means for longitudinally reciprocating said 
rod, in combination with supports for the ex- 
treme upper and lower diagonally opposite 
cornersof said tableand arranged respectively 
on opposite sides of said rod, each support 
comprising a pair of cam-sleeves, and means 
for moving one member of cach pair of canm- 
sleeves with respect to the other member, 
whereby the tilt or inclination of the surface 
of the table may be adjustably varied, as and 
for the purpose set forth. 

24. A concentrating-table-having its upper 
and lowersides substantially parallel with each 
other, a rod connected to said table in a line 
diagonal with respect to said parallel sides, and 
means for reciprocating said rod longitudi- 
nally, in combination with supports for the ex- 
treme diagonally opposite corners of said ta- 
ble, and arranged respectively on opposite 
sides of said rod, each of said supports coni- 
prising a pair of codperating cam-sleeves, the 
members of each pair of said sleeves being 
relatively adjustable, as and for the purpose 
set forth. 

95. A econcentrating-table and means for re- 
ciprocating the same, in combination with 
bearing-supports for said table, said bearing- 
supports each comprising an upper and lower 
cam-sleeve, means for independently adjust- 
ing said cam-sleeves, and connections between 
said cam-sieeves whereby said table may be 
adjusted independently at each bearing-sup- 
port or coincidently, as and for the purpose 
set. forth. : 

26. A concentrating-table, means for recip- 
rocating the same, the tailings-discharge edge 
of said table throughout its length being in- 
clinedaway from the line of reciprocation from 
the head end‘of the table toward the opposite 
end thereof, and rifles or projections upon 
and in diagonal relation with respect to the 
table-surface, said riffles or projections heing 
arranged in substantially parallel relation to 
the line of reciprocation of the table, as and 
for the purpose set forth. 

97. A concentrating - table having riffles 
upon the upper surface thereof, the lower or 
tailings-discharge edge of said table being un- 
obstructed and inelined with respect to said 
ritlles, and means for imparting a reciproca- 
tory movement to said table in the direction 
of the length of said riffles,as and for the pur- 
pose set forth. 

28. A concentrating-table of substantially 
diamond shape, in combination with means for 
imparting reciprocatory movements to said 
table in a direction diagonal with respect to 
said table. 

99. Aconcentrating-table of diamond shape 
in outline, in combination with means for im- 
parting reciprocatory movements to said ta- 
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ble ina direction diagonal with respect to said , parallel with each other and with the line of 
table, and rites arranged upon the surface of | reciprocating movement of the table. 


said table and extending in the direction of | In witness whereof 1 have hereunto set my 
the reciprocatory movements imparted to the | hand, this 24th day of November, 1900, in the 
5 table. | presence of the subscribing witnesses. 


30. A concentrating-table having a substan- a asm PROS 
tially diamond - shaped concentrating area, GUSTAVE A, OVERSTROM. 


means for reciprocating such table in the di- | Witnesses: 


rection of the diagonal of such area, and rif- Gro, A. Lone, 
10 fles arranged on said concentrating area and C. M. Sawyer. 
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To all whone it may concern: 

Be it known that I, WILLIs G. DopD, a cili- 
zen of the United States, residing in the city 
and county of San Francisco, State of Cali- 
fornia, have invented certain uew and useful 
Improvements in Ore-Coucentrators; and I 
do hereby declare the following to be a full, 
clear, and exact description of the same. 

The invention relates more especially to 
that class of concentrators known as ‘‘ shak- 
ing-tables” in contradistinetion to the end- 
less-belt concentrators; and the object of the 
inventioa is the production of a machine 
which having large capacity shall occupy but 
small floor-space and a machine capable of 
effecting approximately perfect separation of 
the valuable particles of mineral from its at- 
tendant gangue while the pulp is traveling 
over the surface of the table on what may be 
termed ‘‘ natural” lines dne to the forces act- 
inguponit. Inthisclassofore-concentrators 
the reciprocating concentrating-tables have 
ordinarily been constructed in the shape of a 
parallelogram, upon the surface of which are 
placed longitndinal riffles, the valuable par- 
ticles of mineral to be separated from the 
gangue carried by the pulp fed cnto the table 
being caught in the riffles and carried longi- 
tudinally toward the tail or discharge end of 
the table, while the worthless portion of the 
pulp or gangue flows transversely over the 
table and is discharged at the bottom side of 
the table and permitted to escape. When 
the pulp is treated with said form of table, a 
material loss occurs in the escape of fine par- 
ticles of mineral, which loss takes place for 
the following reasons: The path of the val- 
uable particles of mineral, due tothe motion 
given the table, is along the upper sides of 
the longitudinal riffles toward the tail or dis- 
charge end of the table. The path of the 
gangue or worthless material of the pulp, due 
to gravity, is transversely across the table. 
These two paths intersecting each other, as 
they do, at approximately a right angle, a dis- 
turbance is caused and loss of fine material 
caught by the rifiles takes place. 

In the present invention the face of the ta- 
ble is of such construction that the path of 
the mineral and the path of the gangue in 
their movement over the face of the table in- 
tersect each other at a very oblique angle, 


causing little or no disturbance to the min- 
eral caught by the riffles. “ Consequently the 
loss of the mineral sought to be saved is re- 
duced to a minimum. 

In order to comprehend the inveution, ref- 
erence should be had to the accompanying 
sheet of drawings, wherein— 

Fignre 1 is a side view in elevation of the 
improved concentrator, and Fig. 2 is a plan 
view of the mechanism disclosed by lig. 1 of 
the drawings. 

In the drawings the numeral 1 is nsed to 
indicate the circulir concentrating - table, 
which in the present ease consists of a cireu- 
lar cone centrally supported by a vertical 
shaft 2, which works in bearing or box 3, se- 
cured to the base or platform 4. The table- 
surface or working face is provided with a 
series of rifles 5, concentric to each other, but 
preferably with reference to the center of the 
table, each describing the involute ofa circle. 
These riffles start froin the curved partition 
6, which may be termed the ‘‘ head” of the 
circular table for the purpose of the riffles’ 
starting-point, and are run, preferably, on 
regular concentric involute curves described 
around the center of the table, said riffles be- 
ing of sneh length as to make the discharge 
end of the lower riffle extend aslight distance 
beyond the one above. 

The table may be constructed of any suit- 
able material and the riffles be formed inte- 


gral therewith in the form of depressions or 


separate therefrom and secured thereto in 
any suitable manner. 

The table is provided with a plain or un- 
riffled portion 7, onto which portion of the 
table the valuable particles of the material 
are discharged frotn the ritites for final treat- 
ment, 

To the standards 8 is secured the gangue- 
receiving trough 9, which is cirenlar in form 
and arranged below the periphery of the con- 
centrating-table. This trongh receiyes the 
gangue or worthless material discharged from 
or washed off of the table, and the length of 
said trough is equal to or slightly greater than 
that of the lowermost riffle of the table. 

At the apex or near the center of the table 
is arranged the fecd-box 10, which box is di- 
vided by acentral partitionintocompartments 
11 12. Compartment 12 is the ore or pulp 
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receiving compartment, into which the ore or 
pulp to be distributed over the table is de- 
livered by the feed-chute13. Fyom this com- 
partment the pulp escapes onto the table: 
through outlet or oscape openings 14, formed 
therein. Compartment 11 acts as a reservoir 
for the water to be distributed onto the plain 
or unriffled portion of the table, the water 
being delivered into said compartment by 
means of the water-supply pipe 15 and escap- 
ing from said compartmentonto the unrifiled 
portion of the table through the minute ont- 
let-openings 16. 

Any suitable form of mechanism may be 
eriployed forimparting an oscillatory motion 
to the table 1. In the present case the table 
is illustrated as being operated through the 
medium of the jointed connecting-red 17, con- 
nected at one end to the onterend of arm 18, 
projecting from the vertical shaft 2. The 
tree end of theconnecting-red works through 
euide-bearing 14 and is attached tothe eccen- 
trie-strap 20, surrounding cam 21, secured 
to the drive-shaft 22. Motion,is imparted to 
the drive-shaft from any suitable source of 
power by ineans of power-belt (not shown) 
working over belt-wheel 23, attached to the 
dvive-shaft, 

The operation of the machine is as follows: 
Power is applied to the drive mechanism by 
avy suitable meaus, setting same in motion, 
which movement is communicated to the ta- 
ble by means of the connecting-rod 17, ewus- 
ing the table to oseillate or reciprocate around 
its central support or bearing-gudgeon 3. 
Finely-ecrushed ore mixed with water, usually 
designated as ‘‘pulp,” is conveyed into cvm- 
partment 12 of the feed-box 10, from which 
it is fed onto the table 1 through suitable ont- 
let-openings 14, made for the purpose. The 
pulp, due to the inclination or cone shape of 
the table, flows down radially toward the cir- 
cumference, coming in contact with the ob- 
structing-riffles 5, where the valuable par- 
ticles of the mineral are caught and due to 
the reciprocating or oscillating motion given 
the table are moved around the table and 
onto the unriffied portion 7, where any par- 
ticles of gangue contained ie the concentrates 
are washed out by means of clear water dis- 
charged upon the fable from the water-com- 
partment 11 of box 19. This water also serves 
to labricate the smooth unriffled portion of 
the table, permitting the concentrates to cou- 
tinue traveling around the table until they 
are discharged into the box 24’, which re- 
ceives the concentrates. The gangue, the 
mineral being eliminated, flows downward 
over the riffles and is discharged at the pe- 
riphery of the table into the trangh er waste- 
launder 9. 

The construction of the concentrating-la- 
ble, together with the motion imparted to it, 
effects a separation of the mineral from the 
gangue upon lines entirely different from 
those of any machine of its class, due te the 
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following reasons: The motion or agitation 
civen toe the pulp is variable, being very slight 
ator near the center of the table and rapidly 
increasing toward the periphery. The pulp 
issubjectud to a series of impulses due to the 
centrifugal action caused by the oscillation 
of the circular table. The riftles being on a 
spiral or involnte of a circle form a pathway 
of travel for both gangue and mineral, at all 
points a gentle downward grade, which eu- 
ables the mineral to settle and the gangue to 
separate therefrom while both are traveling 
at approximately the same velocity, their 
paths diverging at an angle so oblique as to 
cause little or no disturbance, and cense- 
queutly ne loss of the valuable particles 
sought to be saved. The flow of the gangue 
is indicated by arrows 24 and thatof the min- 
eral by arrows 25. It will be observed that 
the path of the gangue while transverse of 
the table is at an oblique angle to the path 
of the mineral at the intersection of the paths. 
Consequently there is little, if any, disturb- 
ance at such point. 

There is hinged te the unriffled portion of 
the table at the extremity of the lowermost 
riffeadeilecting-finger 26. This fingerserves 
to gnide snech of the gangue as may escape 
from said riffle onto the plain or unriltled por- 
tion of the table into the launder or cireular 
trough for the gangue, thus preventing same 
discharging inte the box leeated to receive 
the minera} discharged from the plain or un- 
riffled portion of the table. 

Tlaving thus described the invention, what 
is claimed as new, and desired to be protected 
by Letters Patent, is— 

1. Au ore-concentrator comprising an os- 
cillatery inclined table having an unriffled or 
plain surface adjacent its discharge portion 
for the separated mineral, a series of curved 
riffles upon the working face of the table, said 
riflles extending from approximately a radial 
division and terminating at and discharging 
onto the plaingor unrifiled surface of the ta- 
ble, and means whereby an oscillating motion 
is imparted to the table whereby the mineral 
aud gangue travel within the rifles at ap- 
proximately the same velocity until] separa- 
tion takes place. 

2. Au ore-conceutrating apparatus com- 
prising an oscillatory table inclined outwardly 
from its center, means for imparting an oscil- 
lating motion te the table during the treat- 
ment of the ore, a plain or unriffled portion 
to the table, a series of curved riilles arranged 
on the working face of the table eccentric to 
its center, each riffle increasing in length and 
extending a greater distanee inte the unrifled 
portion of the table than the riffle immedi- 
ately above. 

3. A concentrating apparatus comprisiug 
an oscillatory concentrating - table, means 
whereby an oscillating motion is imparted to 
the table, a series of concentric riffles ar- 
ranged upon the working face of the table, 
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each riffle being the involute of a cirele, and 
of aplain or unriffled portion to the table in- 
termediate the ends of the riffles. 

4. A concentrating apparatus comprising 
an oscillatory concentrating - table, means 
whereby an oscillating motion is imparted to 
the table, a series of concentric riffles ar- 
ranged upon the working face of the table, 
each riffle being the involute of a circle and 
its discharge end terminating at a point be- 
yond that of its preceding riffle and a plain 
or unriffied surface to the table onto which 
the riffles discharge. 

5. The combination in a concentrating ap- 
paratus, of a circular concentrating-table, of 
ineans whereby an oscillating motion is im- 
parted to the table, and of a series of curved 
riffles arranged upon the workitfg face of the 
table, said rifles being concentric, and a plain 
or unriffled portion to the table onto which 
the riffles discharge. 

6. In an ore-concentrating apparatus, the 
combination with a cone-shaped concentrat- 
ing-table, having a plain or unriffled portion, 
of means for imparting an oscillating motion 
to said table, and a series of concentric invo- 
lute curved riffles arranged on the working 
face of the table, the discharge end of each 
riffle terminating at a point beyond that of 
the riffle immediately above the same. 

7. In an ore-concentrator, the combination 
with the cone-shaped table mouuted to oscil- 
late around a central vertical axis, a plain 
or unriffled portion to the table, a pulp and 
water distributing box arranged to distribute 
the pulp and water at the apex of the cone, 
a series of downwardly-inclined curved rif- 


’ fles arranged on the working face of the table 


40 


45 


and extending onto the plain or unriffled por- 
tion thereof, the discharge end of each riffle 
being beyond that of the riffle immediately 
above, and means whereby an oscillating mo- 
tion is imparted to the concentrating-table. 
8. In an ore-concentrator, the combination 
with the circular cone-shaped table having a 
plain or unriffied portion, of means for im- 
parting an oscillatory motion to the table, a 


. pulp and water distributer arranged to dis- 
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tribute at the center of the table, a partition- 
wall secured to the working face of the table, 
and a series of concentric curved riffles ex- 
tending from said partition-wall across the 
working face of the table. 

9. In an ore-concentrating machine, the 
combination with the circular concentrating- 
table having an upper radially-sloping face, 
of devices for supplying water and pulp to 
said table, a central support for the table, a 
bearing for the support, a plain or unriffled 
portion to the table, means for imparting an 
oscillating motion to the table, and a series 
of downwardly-inelined curved riffles ar- 
ranged upon the working face of the table, 
each riffle extending and discharging onto 
the plain or unriffled portion of the table. 

10, Inan ore-concentrator, the combination 
with the concentrating-table having a plain 
or unriffled portion, of means for imparting 
an oscillating movement to the table, a series 
of concentric riffles arranged on the working 
face of the table, each of which discharges 
onto the plain gr unriffled portion of the ta- 
ble, devices for supplying water aud pulp to 
the table, and a circular trough or launder 
arranged to receive the gangue discharged 
from the table. 

11. In an ore-concentrator, the combination 
with the concentrating-table having a plain 
or unrifiled portion, of means for imparting 
an oscillating motion to the table, a series of 
curved rifles arranged on the working face 
of the table, each riffle discharging onto the 
plain or unrifiled portion of the table, devices 
for supplying water and pulp to the surfaces 
of the table, a circular trongh or launder for 
receiving the gangue discharged from the 
table, and a deflecting-finger secured to the 
unriffied portiouof the table ata point beyond 
the discharge end of the bottom riffle. 

In witness whereof I have hereynto set ny 
hand. 


WILLIS G. DODD. 


Witnesses: 
N. A. ACKER, 
D. B. RICHARDS. 
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UNITED STATES 


PATENT OFFICE. 


WILLIS G. DODD, OF SAN FRANCISCO, CALIFORNIA. 


ORE-CONCENTRATING TABLE. 


SPECIFICATION forming part of Letters Patent No. 666,002, dated January 15, 1901, 
Applioation filed June 22,1900, Serial No. 21,134. (No model.) 


To all whom it may conceri. 

Be it known that I, WILLIS G. Dopp, a citi- 
zen of the United States, residing in the city 
and county of San Francisco, State of Cali- 
fornia, have invented certain new and useful 
Improvements in Ore-Concentrating Tables; 
und I do hereby declare the following to bea 
full, clear, and exaet description of the same. 

Theinvention relates more especially to that 
class or type of concentrating-tables known 
as ‘transversely - inclined” concentrating- 
tables, and it resides more particularly in the 
arrangement of the riffles upon the working 
face of thesaid table. In this particular class 
of concentrating -tables—that is, the trans- 
versely-inclined ones--the separation of the 
valuable particles from the gangue takes place 
during the downward travel of the material 
over the working face of thetable. The sep- 
aration is due to the longitudinal action or re- 
ciprocating motion of the table and the down- 
ward flow of a body of water over the face 
thereof. The downward or transverse travel 
of the material to be or being treated is re- 
tarded by means of a series of rifiles arranged 
longitudinally of the table, which riffles catch 
and confine the heavier or valuable particles 
separated from the gangue and divert the 
travel thereof from a path crosswise of_the 
table toone lonvitndinal thereof. Itis mainly 
due tothe diverting of the crosswise travel of 
the material into a travel approximately lon- 
gitudinally of the table that the separation of 
the valuable particles froin the gangue is suc- 
cessfully accomplished. However, the recov- 
ery of the valuable particles is only partial 
where the table is provided upon its working 
face with a series of longitudinal riffles of 
tqual or unequal length, for while the larger 
or neavier particles will be separated from 
ihe gangue and saved a considerable quantity 
of the ‘ighter valnable particles or ‘‘float- 
sald” will be carried off with the flow of the 
gangue. It is the recovery of this grade of 
natetlal which the present invention is de- 
signed to accomplish, while at the same tine 
securing a better and more efficient separa- 
tion « the valuable partivles varried by the 
yaugae upon the table. 

The object of the present invention is tose 
coustruct the concentrafing-surface of the 
table that the material fed thereon or deliv- 


ered thereto may be “deflected,” s6 to speak, 
from a transverse travel or path toa longitu- 
dinal travel or path with the least possible 
disturbance, thus allowing of the heavier par- 
ticles separated from the gangue being con- 
veyed longitudinally of the table with the 
least agitation and friction and ina compact 
form and upon such lines as the inaterial 
would traverse the surface of the table of its 
own accord, resulting in an increased capacity 
of the machine, the making of a cleaner gon- 
centrate, and enhancing the value of the prod- 
uct obtained from the working of the tyble, 

In order to comprehend the invention, ref- 
erence should be had to the accoinpanying 
sheets of drawings, forming a portion uf the 
present application, wherein— 

Figure lisa plan view of the improved eon- 
centrating-table. Fig. 2isa longitudinal gsec- 
tion view of the table in side elevation. Fig. 
3 is a detail enlarged plan view of a por- 
tion of the table, illustrating the discharge 
ends of the riffles and the paths taken by the 
gangue and valuable particles as they leave 
the rifles; and Fig. 4 is a similar view {llus- 
trating the paths of the gangue and valuable 
particles as discharged from the ends of the 
ordinary straight or longitudinal riffles. 

In the drawings the letter A is used io in- 
dicate a transversely-inclined concentrating- 
table, and A’ the unriffled or plain discharge 
end thereof. At the head-end coruer of the 
table Is arranged the feed-box B, from which 
the ore or pulp to be worked is delivered onto 
the table. It will be understood that the ta- 
ble is a lorgitucinally-reciprocating one, be- 
ing driven by any suitable form of “inechan- 
ism designed for this purpose, preferab!y that 
form of drive mechanism fully set forth and 
described in Letters Patent No. 650,673, ¢rant- 
ed me on the 29th day of May, 1900,for an im- 
proved ore-concentrator. 

At the upper edge of the table, near its dis- 
charge end and above the plain or unriftied 
portion A’, is arranged the perforated water- 
distributer 5’, by means of which clear wa- 
ter is delivered onto the plain or unriffled por- 
tion of the table in order to lubricate the 
saine and wash froin the valuable material 
such gangue as may adhere thereto as dis- 
charged froin the riffles onto this portion of 
the table. 
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Intermediate the head end C of the table 
and the plain or unrifiled portion A’ thereof is 
arranged a series of parallel riffles C’. Each 
rifile is formed with an upwardly curved or 
inclined portion @ near the head end of the 
table aud a dowuwardly curved or inclined 
portion @ near the pluin or unriffied portion 
of the tahle. The portion of the rifles inter- 
mediate the upwardly and downwardly curved 
or inclined ends « a’ are approximately 
straight and longitudinal with the table or 
its working face. These riftles gradually de- 
crease in height froiu their upwardly inclined 
or curved ends a toward their downwardly 
‘inclined or curved ends a’. 

In Figs. Land 3 of the drawings the arrows 
4 are used to indicate the travel or path of 
the gangne, its direction being transverse of 
the working face of the table, while arrows 5 
indicate the travel or path of the heavier or 
valuable particles, which is longitudinally of 
the face of the table and at approximately a 
right angle to the travelof the gangue. The 
surface of the table between numerals 6 and 
7 may be said to constitute the zone of the 
gangue. 

The pulp or finely-crushed ore contamning 
the mineral to be saved is delivered upon the 
table from the feed-box B, located at the 
head-end corner of the table, Fig. 1. The 
course or direction of travel of the material 
at this potat is transverse of the table. As 
soon as the heavier particles come in contact 
with the upwardly curved orinclined portion 
or head end of the riffles this trans¥erse travel 
of the valuable particles is gradually and 
gently changed into a longitudinal travel, 
due to the natural curve or inclination of the 
viffles at this point and the reciprocating ino- 
tion given the table. The mineral or heavier 
particles are then moved longitudinally along 
the rifles toward’ the foot or unriffled por- 
tien of the table. During this travel of the 
inineral or valuable particles the gangue is 
gradnally eliminated and washed over the 
riffles transverse of the table. When the 
miuveral er valuable particles reach the end 
of the riffles, the velocity at which it has been 
moving is accelerated, due to the downward 
curvature or inclination of the riffles at this 
point, and it is gnided into its natural tra- 
juctory, approximating a parabolic curve, at 
a velocity approximately coincident with the 
velocity of the gangue at the outward bound- 
ary 7 of the zone of flow, causing little or ne 
disturbance of the particles of mineral col- 
jected. Thegaugue being much lighter than 
the mineral hasaninelined trajectory. The 
final separation of the mineral from the 
gangue takes place as the mineral is dis- 
charged from tie riffles onto the plain or un- 
riffled portion of the table. Now as the tra- 
jectory of the gangue and the trajectory of 
the mineral intersect each other :tt the poiut 
of the inineral’s discharge, Fig. 3 of the draw- 
inys,and tlic inineral crosses or passes through 
aud oui cf the zone covered by the gangue 
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and euters upon the smooth or unriffled por- 
tion of the table it coutinues in its course or 
hatural trajectory until it passes over the 
tail or foot of the machine into a receptacle 
located at such point forits reception. While 
making this passage over the uuriffled portlon 
of the table it is subjected to the action of a 
very slight spray of clear water delivered from 
the water-distributer B’. Thisspray is forthe 
purpose of lubricatiug the smooth surface of 
the table and for Washing out any small par- 
ticles of gangue that may have become en- 
tangled with the mineral during its passage 
through the ontward boundary of the gangue 
zone. Thegangue passes downward over the 
rittles and across the table, being discharged 
over its lower edge and allowed to run to 
waste. 

The improved riffles have two distinct fea- 
tures and perform two distinct functions in 
the operation of separatiug the mineral from 
the gangne. By reference to Fig. 1 of the 
drawings it will be seen that the upper or re- 
ceiving end of the rife hasa gradual upward 
curve or inclination, while the lower.or dis- 
charge end has a reverse or Gownward curve 
or inclination. The minerat when first de- 
livered upon the table has a transverse diree- 
tion, with a high velocity, which direction of 
the mineral’s travel must be changed toa lou- 
gitudinal direction with the least possible dis- 
turbanee. This is accomplished by the in- 
elination or cnrvature given to the rifles at 
this point. After the mineral or valuable 
particles have been collected within the rif- 
fles it is necessary that the mineral be car- 
ried forward longitudinally with as little agt- 
tation as possible and tn a conipact forin, so 
as to enable it to cross and puss through the 
outward boundary of the gangue zone, The 
dowaward curvatureorinclination of the dis- 
chargeend of the rifflesissuch as to discharge 
the mineral on its natural trajectory in a 
eompact form witha velocity sufficient to en- 
able the compact body of mineral to crossand 
pass through the gangne withuut undue agi- 
tation or disturbance aud without being car- 
ried dowuward by the flow of the gangue. 
The construction of the described rifles 
serves, first, to divert the transverse travel 
of the mineral into a travel longitudinally.o*% 
the table, and, secondly, to enable the min- 
eral to be discharged upon the plain or nn- 
rifled portion of the table.on its natural tra- 
jectory. By thus imparting # natural dis- 
charge to the collected ov separated mineral 
undue agitation or disturbance of ‘the solid 
mass is obviated and a more perfect concen- 
tration obtained, Again, by confining the 
material between the rifles intermediate the 
inelined or curved ends thereof tha material 
is subjected to the concentrating action of 
the table for a greater period than if the rif- 
fles were formed upon a eomnmon curvature 
throughout their length and the miners! thus 
permitted to settle or collect in a body. As 

| the transfer of the trausverse travel of the 
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materiatintoa fousitudinal travelof the table | 
is a vradual ope at the head end of the rif- 
fles, midne avitation or disturbance at this 
end of the rifiles is overcome and toa certain 
extent the material is assisted in its longitu- 
dinal travel. The prevention of excessive 
agitation at this point prevents the finer or 
lighter particles of the valuable material be- 
ing carriéd off with the gangue. 

Tu Fig. 40f the drawings T have illustrated 
the disturbance and agitation which take 
place at the discharge end of the riffles when 
the table is provided with the ordinary 
straight riltles. In this view the arrow 8 in- 
dieates the flow of the gangue and 9 the flow 
of the mineral, which meet or intersect at the 
point 10.) It will be noticed thatin snch case 
the“ mineral,” so to speak, is dropped from one 
rifile onto the next lowest riffle and the ma- 
terial broken and the finer particles liberated 
froin the solid mass. Being thus liberated, 
the finer particles will be carried off with the 
gangue and Jost unless the waste inaterial be 
treated as middlings and be returned to the 
tables by means of an elevator or otherwise 
to again undergo the process of separation. 

Having thns deseribed my invention, what 
T claim as new, and desire to seenre protec- 
tion in by Letters Patent, is— 

1. A reciprocating ore-conceutrating table 
having a plain or uuvriffled tail or foot por- 
lion, an obstructing-riffle arranged upon the 
working face of said table intermediate its 
head end and its plain or unriffled foot or tail 
portion, said riffle having an npward inelina- 
tion at its head end and a downward inclina- 
tion at its discharge end, the portion of the 
riffle intermediate the npwardly and down- 
wardlyinelined ends beingapproximately loa- 
gitndinal with the working face ofthe table. 

2. A reciprocating ore-concentrating table 
having a plain or unriffied tail or foot portion, 
an obstructing-riile arranged upon the work- 
iug fave of said table intermediate its head 
end and its plain or unriffled foot or tail por- 
tion, said rifile being upwardly inelined at its 
head end and downwardly inclined at its dis- 
charge end. 

3. A reciprocating ore-concentrating table 
havinga plain or unriffed tail or foot portion, 
a series of obstricting-riffles arranged upon 
the working face of said table intermediate its 
head end wid its plain or unritited foot por- 
tion, said vililes havingan upward inclination 
at their head ends and a downward inelina- 
tion at their foot or discharge ends, the por- 
tion of the rifles intermediate the upwardly 
and downwardly inclined ends‘ being approxi- 
mately longitudinal with the working face of 
the table. 

4+. A reciprocating ore-concentrating table 
having a plain or unrifiled tail or foot portion, 
aserics of obstrncting-rifiles arranged upon 
the working face of the table intermediate its 
head end and its plain or purittled fout por- 
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tion, said rifles being upwardly inelined at 
their head ends and downwardly inclined at 
their discharge ends. 

5. A reciprocating ore-cencentrating table 
having a series of obstructing-riffles arranged 
upon its working face, said riffles haviug an 
upwayd inelination at their head ends and a 
downward inclination at their discharge ends, 
ws und for the purpose set forth. 

6G. A reciprocating ore-concentratiny table 
having a plain or unriftled foot or tail portion, 
an obstructing-riffle arranged upon the work- 
iny face of said table interinediate its head 
end and its plain or unriftted foot or tail por- 
tion, the riffle being upwardly inclined at its 
head end and downwardly inclined at its dis- 
charge end and having that portion inter- 
mediate its upwardly and dewnwardly in- 
elined ends approximately longitndinal with 
the working face of the table, said riffle gradu- 
ally decreasing in height from its head end 
toward its foot or discharge end. 

7. A reciprocating ore-concentrating table 
having a plain or unriffled tail or foot portion, 
a series of rifles arranged upon the working 
face of said table intermediate its head end 
aud its plain or unriffied foot portion, said 
riffles being downwardly inclined at their dis- 
charge end, the portion of the riffles inter- 
wediate the head end of the table and its foot 
or tail end being approximately longitudinal 
with the working face of the table. 

8 A concentrating-table having a plain or 
unriffied foot or tail portion aud provided on 
its working face with an obstrncting-riffle, 
the body portion of said riffle being approxi- 
mately longitudinal with the face of the table 
and its head end npwardly inclined, whereby 
the material fed onto the table for separation 
has its path of travel diverted from a trans- 
verse direction into a travel longitudinal of 
the working face of the table. 

9. A concentrating-table having a plain or 
unvrifded foot or tail portiou and provided on 
its working face with an obstrneting - riffle, 
the body portion of said riffle being approxi- 
mately longitudinal with the face of the table 
and its discharge end downwardly inclined. 

10, A reciprocating ore-concentrating table 
having a plain or unriffiled tailor foot portion, 
# series of -obstruvting-riffles arranged npon 
the working face of the table intermediate its 
head endand its foot portion, said rifles hav- 
ing an upward inclivatioo at their-head end 
and having their body portion approximately 
longitudinal with the working face of the 
table. 

In testimony whereof I aflix ny signature, 
in the presenee of witnesses, this 13th day of 
June, 1900. 


WILLIS G, DODD. 


In presence of— 
N. A. ACKER, 
D. B. RicHARDS. 
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UNITED STATES 


WILLIS G. 


PATENT OFFICE. 


DODD, OF SAN FRANCISCO, CALIFORNIA. 


DESIGN FOR AN ORE-CONCENTRATING TABLE. 


SPECIFICATION forming part of Design No. 33,011, dated July 24, 1900. 
Apniication filed June 22,1900. Serial No, 21,244. Term of patent 14 years. 


To ali whom it may concern: 

Deit known that I, WILLIS G. DopD, a citi- 
zen of the United States, residing in the city 
and county of San Francisco, State of Califor- 
nia, have invented and produced a new and 
original Design for Ore-Concentrating Ta- 
bles, of which the following is a full, clear, 
and exact specification, reference being had to 
the accompanying sheet of drawings, forming 
a part thereof. 

As shown in the drawings, the leading or 
material features of the design consist of the 
concentrating-table A, having a plain or un- 
viffled portion A’ at its tail or discharge-end 
portion. On the working face of the table 
are arranged a number or series of parallel 
riffles B, each riffle having an wpwardly-in- 
clined portion @ at the head end of the table, 


while the discharge-end portion «' of each 
riffle is downwardly inclined. The portion 
of the riffles intermediate the upwardly and 
downwardly inclined ends a and «is approxi- 
mately longitudinal with the working face of 
the table. 

Having thus described my invention, what 
I elaim as new, and desire to secure protec- 
tion in by Design Letters Patent, is— 

The design for an ore-concentrating table, 
as herein shown and described. 

In testimony whereof J affix my signature, 
in the presenec of witnesses, this 7th day of 
June, 1900. 

WILLIS G. DODD. 

In presence of— 

N. A. ACKER, 
D. B. RICHARDS. 
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WNireD STATES PATENT OFFICE: 


IRA FERRIS MONELL, OF BOULDER, COLORADO. 


CONCENT RATING-TABLE. 


SPECIFICATION forming part of Letters Patent No. 661,886, dated November 13, 1900. 
Application filed June 9,199, Serial No. 719,913. (No mote. 


To all whom tt nuty concern: 

Be it known that I, ]/RA FERRIS MONELL, of 
Bonlder, in the county of Boulder and State 
of Colorado, have invented a new and Iin- 
proved Conecentrating-Table, of which the 
following is a full, clear, and exact descrip- 
tion. 

This invention relates to improvemeuts in 
ore-concentrators; and the object is to pro- 
vide a concentrator having a large surface 
area over which the crushed or pulverized 
material may pass and by one operation e!- 
fectually separate the mineral from the sand 
or pulp. 

I will deseribe a concentrating-table em- 
bodying my invention and then point ont the 
uovel features in the appended claims. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar characters of reference indi- 
eate corresponding parts in all the figures. 

Figure 1 is a front elevation of a concen- 
trator enbodyving my invention. Fig. 2 isa 
plan view thereof. Fig. 3 is a section on the 
line 3 3 of Fig. 2 on an enlarged scale; and 
Fig. £ is a section on the line 4 40f Fig. 2 
and also on an enlarged scale. 

Referring to the drawings, 1 designates the 
concentrating-table, mounted to swing in a 
frame 2. Jt is designed that the table shall 
havea lateral movement imparted to it either 
by direct application of power or by means 
of concussion. I have here shown the table 
as snspended from the upper cross-bars of 
the frame by means of rods or hangers 3, and 
these rods are of such a length with relation 
to each other that the table has a downward 
inclination from its feeding side to its outlet 
side. 

At one side of the table is a. driving-shaft 
4, on which an eccentric 5 is monnted, and 
from an eecentric-strap 6 on the eccentric 5 
an eccentric-rod 7 extends to a pivotal con- 
nection with a bolt 8, movable through an 
opening in a bar 9, which extends over the 
top of the table from its rear to its front side. 
Surrounding the bolt 8 and abutting at one 
end against the bar 9 is a buffer-sleeve 10, of 
rubber or similar mnaterial, and against which 
a tappet il on the bolt 8 is designed to en- 
gage as the table is moved in one direction 
by the eccentric. This tappet 1] is made-in 


the form of a nut adjustable on a threaded 
portion of the bolt 8, so that the degree of 
throw of tho table may be regulated. The 
table is moved in the opposite direction by 
means of a rod 12, connected at one end to a 
fixed portion 13 of the frame and having its 
other end extended loosely through an open- 
ing in a spring-plate 14, depending from an 
npper eross-bar of the frame, The red 12 
also passes through a buffer-sleeve 15, of rnb- 
ber or similar material, whieh abuts against 
the outer side of the spring-plate 14, and a 
nut 16 on the threaded end of the rod 12 is 
designed to engage with the spring-plate dur- 
ing a movement of the table. By adjusting 
the nut 16 the throw of the table in this di- 
rection may be regniated. 

It is to be understcod that I do not confine 
my invention to the particnlar means above 
deseribed for imparting movements to the 
table. 

Arranged above the head of the table and 
near one side thereof is a feed-trough 17, 
which is V-shaped in cross-section and has 
perforations throngh its bottom portion, and 
the pulp or the material to be operated pou 
is fed to the trough 17 through a pipe té. 
Also arranged along the head of the table 
and extended from a point near one end of 
the trough 17 to the opposite side of the table 
is a perforated water-supply pipe 19. 

The table is guided in its back-and-forth 
movement by guide-bars 20, extended from 
the ends of the table and movable against 
the sides of buffer-heads 21, and to relieve 
the table from too great a shoek cushions 
22 are provided to engage against the but- 
fer-heads. The table is practicaily divided 
into two sections, which may be designated 
aswand y. At the junetion of the section .r 
with the section y and extended diagonally 
from the feed end to the outlet end of the 
table is a tail-strip 25, and extended from 
this tail-strip 23 parallel with the front and 
rear of the table isa seriesofrifiles 24. While 
these riffles extend parallel with the front 
and rear of the table, they are shown as ar- 
ranged diagonally from one side ot the table 
to the other side. The object of the riffles 
24 is to form sand eushions through whieh 
the mineral will settle and to allow the exeess 
of water to pass out between the riflles to the 
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back end over the tailpiece 25. This water 
carries the slime and can be partly coucen- 
trated in the section y of the table, as will be 
hereinafter described. 

Forward of the rifles 24 and extended in 
the same direction thereof is a series of shal- 
low or fine grooves 25. Theseshallow grooves 
are formed iv sets, and at the end of each set 
is a cleaning-space 30. The motion of .the 
table will settle the fine material into the 
grooves 25 and move it forward to the clean- 
ing-spaces 30, when it will move diagonally 
across the said cleaning-spaces into larger 
grooves 26, which extend heyond the ends of 
the grooves 25 and cach one of which termi- 
nates in an opening 27 through the table. If 
the material be clean, it will be let out into a 
reeeiving-trongh through a valve-controlled 
pipe connected withthe opening. If uvotelean, 
the valves must be closed, and the produets 
will be passed over to adjustable riffles 28. 
These adjustable riffles are made in the form 
of blocks, and each one is tnounted on a bolt 
29, which passes through the table and upon 
the lower end of which is a clamping-nut 31. 
Dy loosening the nut 31 the riffle carried 
thereby may be swung to any desired angle on 
the table. From the riffles 28 the clean mate- 
rial will be carried to channels or grooves 32, 
formed in the table, and discharged through 
valve-eontrolled pipes 33, with which the ends 
of the channels or grooves 32 ecommunieate. 
The material will discharge inte a suitable 
receptacle arranged under the table. Ordi- 
narily the adjustable riffles will not have to 
be used for the first four or five sections of 
grooves 23, and forsome ore it is not necessary 
to use them at all. 

At the upper side of each large groove or 
channel 26 is a row of upwardly -extended 
pins34, These pins are designed to split the 
sand eushion and give the mineral mixed 
with the sand a chance to settle in the small 
grooves orehannels. The several grooves‘or 
channels 25 and a part ef each groove or 
channel 26 are formed in a plate 35, remov- 
ably seated in a reeess formed in the table 1. 
This plate may consist of any snitable mate- 
rial—such as wood, metal, asphalt, or the 
like—and has its top flush or even with the 
top surface of the table. The object in mak- 
ing this plate removable is so that another 
plate may be substituted, having channels or 
grooves of different depths depending npon 
the material to be concentrated. 

The ontlet edge of the table 1 has a greater 
ineline than has the main portion of the ta- 
ble, as indicated at 36. This gives more flow 
to the sand as it leaves the riffles 94 anda 
more rapid discharge. On the edge of this 
portion 36 is a riffle 37, designed to catch any 
material that the operator may think worth 
saving. At one end this riffle is provided 
with a vertically-adjustable portion 38, which 
inay be raised or lowered, as desired, by 
means Of a liner orashim placed underneath 
said portion 38, 


On the section y of the table is a removable 
plate 39. similar to the plate 35, and in this 
plate 39 is formed a series of grooves or chan- 
nels 40, and also below each set of grooves or 
channels 40 is a deeper groove 41, which com- 
munieates with a dlischarge-opeuing 42, which 
connects with a valve-controlled pipe for dis- 
charging material into :t tink or other receiv- 
ing vessel underneath the table. Extended 
ontward on the table from the tailpiece 23 
and above each opening or outlet 42 is a 
guard-strip 43. These guard-strips are de- 
signed to prevent sand from passing into the 
outlets. Upon one side of the piate 39 and 
arranged on the table-section y is a series 
of riffles 44, which form the sand cushions 
and through which the excess of water passes. 
These rifles 44 abnt against a tailpiece 15, 
which extends diagonally on the table. 

Tn the operation of the machine the tend- 
ency of movement of the heavier particles 
will he toward the side Z of the table. The 
very light material, with the water, however, 
will pass over the tailpiece 25 aid into the 
fine channels or grooves on the section y of 
the table, and from these fine grooves the 
inaterial will be deposited into the larger or 
deeper grooves 41. Some of the material and 
sand, however, will pass to the upper sides of 
the rifles 44 aud form sand eushions through 
whieh the excess of water will pass and dis- 
charge over the tailpiece 45. 

Ilaving thus fully deseribed my invention, 
I claim as new and desire to secure by Letters 
Patent— 

1. In an ore-concentrator, a table having a 
series of channels in its top, the said chan- 
nels having valve-controlled outlets through 
the table, and an adjnstable riffle at one end 
of each of said channels, substantially as speci- 
fied. 

2. A concentrator, having a series of shal- 
low channels and deeper channels, the series 
of channels being arranged diagonally on the 
table and the deeper channels having com- 
munication with valve-eontrolled outlets, a 
series of rifiles at one side of the series of 
channels, the said riffles also being arranged 
diagonally, and means for imparting swing- 
ing motion to the table, substantially as speei- 
fied. 

3. A concentrator- table, having a diago- 
nally -disposed recess formed in it, a plate 
adapted to be removably seated in said re- 
cess, the said plate having a series of chan- 
nels formed in it, certain of said channels 
having communication with discharge-pipes, 
a series of riffles arranged at one side of the 
recess, a tailpiere against which the ends of 
said riffles abut, and means for imparting mo- 
tion to the table, substantially as specified. 

4, Aswinging concentrating table arranged 
on an ineline, a series of rifles on the’ table, 
the rifles being arranged diagonally, a tail- 
piece against which the riffies abut, and the 
table having a series of channels formed in 
it at each side of the riffles, the series of chan- 
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nels being arranged diagonally and certain 
of the channels being deeper than the other 
channels and communicating with ontlets, 
and another series of riffles arranged on the 
table at one side of the first-named series of 
riffles, snbstantially as specified. 

5. A concentrating-table mounted toswing 
and arranged in an inclined position, the said 
table having a series of channels formed in 
it, the said series of channels being arranged 
diagonally, and certain of the channels being 
deeper than the others and having commnni- 
eation with outlets, a series of fixed rifiles at 
one side of the series of channels and also 
arranged diagonally, and a series of adjust- 
able rifties arranged diagonally at the opposite 
side of the series of channels, substantially as 
specified. 

6. A concentrating-table mounted to have 
a Jateral motion and having a series of chan- 
nels forined in it, the said series of channels 
being arranged diagonally and in sets, pins 
extended upward from the table above each 
set of channels, and fixed rifles arranged at 


one side of the series of channels, substan- 
tially as specified. 

7. A concentrating-table, a number of se- 
ries of riffles on the table, each series being 
arranged in a diagonal direction, each riffle 
in a series being parallel with the front and 
rear Of the table, and a tailpiece extended 
diagonally on the table adjacent to an end of 
each series of riffles, substantially as speci- 
fied. 

8. A concentrating-table having a recess 
arranged diagonally in its top, a channeled 
plate adapted to be placed in said recess, the 
channels of .the plate being arranged in sets 
each set consisting of a number of channels 
having a cleaning-space at one end, and a 
larger channel which extends beyond the ends 
of the other channels of a set, substantially 
as specified. 


IRA FERRIS MONELL. 


Witnesses: 
FREDERICK W. KOHLER, Jr., 
FREDERICK L. WILLIAMSON. 
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UNITED STATES PATENT OFFICE. 


JOSEPH WILLIAM PINDER, OF SAN FRANCISCO, CALIFORNIA. 


ORE-CONCENTRATOR. 


No. 812,520. 


Specification of Letters Patent. 


Patented Feb. 13, 1906. 


Application filed Novomber 26, 1904. Serial No. 234,223. 


To all whone it may concern: | 

Be it known that I, JosepH WiLLiAM Pin- 
DER, a citizen of the United States, residing 
in the city and county of San Francisco and 
State of California, have invented new and 
useful Improvements in Ore-Concentrators, 
of which the following is a specification. 

My invention relates to an improved ore- 
eoncentrator, and especially to ore-conten- 
trators of the circular type. 

The abject of my invention is to provide a 
concentrator which will have a maximum 
amount of eoncentrating-surface within a 
minimum space, whieh shall be simple and 
substantial in construction, and whieh shall 
provide for a more dehcate and complete 
separation of valuable minerals having dif- 
ferent specific gravities than is possible by 
means of the machines commonly in use. 

The invention consists of the parts and the 
construction and eombination of parts as 
hereinafter more fully deseribed and claimed, 
having reference to the aecompanying draw- 
ings, in whieh— 

Figure 1 is a plan view of my improved 
concentrator-pan with a portion of upper 
surface covering broken away to show see- 
tional character of the pan. Fig. 2 is a sec- 
tion on line W W of Fig.1. Fig. 3 is a detail 
section on line N X of Fig. 1, illustrating the 
relative levels of the two euds of the pan- 


spiral. Fig. 4 is a perspective cf the splash- 
box. Figs. 5 and 6 are details in partial sec- 


tion of the wash-water pipe and water-strip. 
Fig. 7 is a detail of the spring for effeeting the 
return motion af the pan. Fig. 8 is an eleva- 
tion of the discharge-spout for the eoncen- 
trates shown in Fig. 3. Fig. 9 is a detail in 
partial seetion of the toggle mechanism for 
Gperating the pan. Fig. 10 is a detail in sec- 
tion of the pulp-feed box. Fig. 11 is a plan 
of the eentral bowl into which the gangue 
discharges, showing sereen-reeeptacle for sep- 
arate collection of slime values. Fig. 12 is a 
detail of the pivotal standards for supporting 
the pan. Fig. 13 is a detail in partial seetion 
of the central support for the pan, showing 
method of raising and lowering it to vary its 
depth. Fig. 14 is an elevation of the central 
bow] of Fig. 11 looking in the direction of the 
arrow. Fig. 15 is a plan of the gangue-dis- 
charge. 

A represents a pan which is substantially 
involute in outline, but whose coneentrating- 
surfaee lies in the plane of a turn of an in- 


verted conical helix or spiral. The surface 
of this pan is preferably composed of inde- 
pendent sections or seetors having their inner 
ends rather loosely econnécted to the rim of a 
eentral bow! 2, as indicated in Fig. 13, while 
their upper ends are made fast to a steel rim 
3. These sectors all converge downwardly 
to the eenter, so that the pan is more or less 
concave, the seetional character of the pan 
rendering’ the latter flexible to allow varia- 
tions in the extent of this concavity and to 
adapt the pan to ores of different grades and 
character. By supporting the outer rim of 
the pan at substantially a fixed level the bow! 
2 may be raised or lowered on the central 
supporting-shaft 4 to change the pitch of the 
pan. The shaft 4 is secured m a casting 5, 
hee to the bed-frame 6, and extends upwardly 
through a sleeve 7, which is fast to or cast In- 
tegral with the spout 8, the latter being bolted 
to the bowl 2, as shown. A head or cap 9 is 
fixed to this sleeve, and a screw 10, passing 
through the cap, pivots on the top of shaft 4, 
so that by means of the hand-wheels 11 the 
serew may be turned to raise and lower the 
center of the pan, this raising and lowering 
being permitted by reason‘of the flexibility of 
the pan, operatirg through the pivotal con- 
nectiors of the sectors with the bowl. The 
surface of the pan is preferably covered with 
some impermeable and durable but flexible 
matctial, such as linoleum, (indicated at 
12.) On the surfaee of this covering are se- 
cured the eurved or spiral riffles 13, which 
extend around the pan from a line radial to 
the pan or from a line running from the 
widest point of the pan toward the center, 
aud which line is herein designated as the 
“head” of the pan. Inotherwords, the locus 
of one terminal of a majority of the riffles 1s 
in a line radial or substantially radial to the 
pan, and the riffles incline gradually upward 
and outward in the direction of curvature 
around the pan, so that the material tends to 
travel by virtue of the centrifugal action of 
the pan between rather than over the riflles. 
In the present instance the head of the pan is 
indicated by the radial partition I4, and the 
surface on the head side of this partition may 
be an ineh, more or less, higher than the corre- 
sponding surface on the other or tail side of 
the pan, as indicated in Fig. 3. The spiral 
rifles curve outwardly, the outermost, ter- 
ninating first and the others successively 
around the surface of the pan. The outer 
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periphery of the pan is supported by the up- | 
right standards 15. The lower ends of these | 
standards rest loose in sockets 16, secured to 
the timber frame, and the upper ends sup- 
port adjustable brackets 17, which are bolted 
to the flange 1§ on the under side of the pan. 
Aspiral steel spring 19is attached tothe parts 
16 17 to hold the pan securely to its bearings 
and to reduee or ehminate all the vibration. 
The standards 15 allow the pan to have a free 
oscillating movement about the central piv- 
otal shaft or stud 4. The oscillating move- 
ment is imparted to the machine in such a 
manner as to cause the pulp delivered from 
the segmental feed-box 25 to travel around 
the pan in the direction of the latter's inchue 
and to give to the pulp its proper agita- 
tion and effect the necessary separation of 
the values from the worthless matter. Any 
suitable means may be provided to produce 
the proper oscillation of the pan. For this 
purpose I prefer to use the well-known prin- 
ciple of a double toggle, as 20, commonly 
used on rock-breakers and other machinery. 
These toggles are operated froin a suitable 
source of power through shaft 21 and eccen- 
trie 22 and connect with the rim of the par. 
by a connecting-rod, as 23. A stiff steel 
spring 24, having one end secured to the pan 
and the other abutting against a suitable stop 
on the stationary part of the timber frame, 
acts in opposition to the toggles to cause a 
quick return of the panand effect the advance 
step by step of the material around the pan. 

It is to be observed that the feed-box is 
disposed at the widest point of the pan or 
farthest from the center and extends a sub- 
stantial distance around the pan. 

The pulp ard water are delivered through 
a suitable spout, as 25, into the splash-box 
26, whence it distributes over the bottom of 
the feed-box 25, discharging thence through 
openings 27 upon the pan. 

The operation will then be as follows: The 
pan being given an oscillatory motion, the 
pulp from box 25, falling as it does upon the 
pan nearest its periphery and farthest from 
the center, is subjected immediately to the 
greatest agitation, throwing down at once all 
the heavier minerals and drivirg the pulp 
forward on its jourrev around the pan, while 
the gangue and lighter portiors flowing over 
the rifles 13 will gravitate toward the center. 
A water-pipe 28, supported on suitable brack- | 
ets 29, extends around’ the periphery of the 
pan bevord the feed-box and is perforated on 
its inner side, so as to cast a spray of numer- | 
ous jets of clear water upon the outer edge of | 
the pan adjacent to the rim. 


In order to | 
distribute this water so as rot to allow any | 
considerable separate streams to flow directly | 
across the pan and interfere with the proper | 
stratifving of the muterial thereon, I employ 
a water-strip 30, preferably of rubber and se- 
cured to the pan adjacent to the rm 3 and | 
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forming therewith a channel into which the 
jets froin pipe 28 discharge, letting the water 
out of this channel through suitable perfora- 
tiors 31 in the strip. The circular form of 
the pan affords the greatest amount of area 
for cleaning and corcentrating purposes 
within the smallest space, which in machines 
of this character is of vital importanee. As 
the finer concentrates approach the center in 
their line of travel arourd the pan, the mo- 
tion imparted to the pulp is varied, the agi- 
tation and impulse growing less as it nears 
the end of the riffle system. This not only 
affords a suitable agitation for all classes 
of sulfids, including the very lightest, which 
require less agitation for settling purposes 
than do the heavier particles, but these 
heavier concentrates which are already 
formed on the outer circumference travel 
slower and assume a more stratified position 
as they go onward, thus making the separa- 
tion, more complete. The formation of the 
strata of the heaviest minerals on the outer 
edge of the pulp prevents the wash-water 
washing away the finer and more delicate 
minerals whieh lie on the surface of the pan 
and under the gangue nearest the heavier 
mineral already developed. These finer val- 
ues are gradually separated from the baser 
matter in their progress around the pan, the 
gangue, being lighter, naturally seeking the 
center and the heavier matter the outside of 
the pan, as described, so that in the end we 
have a thorough and complete separation 
and stratifieation from the center ‘to the out- 
side of the pan of all-the values according to 
their epee gravities. Passing beyond the 
rifles, the values remaining on the pan are 
worked forward until they finally discharge 
into a spout 32 and can be collected into any 
suitable receiver, the adjustable finger 33 
serving to direct the material as desired. 
The gangue passing over the pan discharges 
into bowl 2 and passes thence out as waste 
through spout 8. The pan adjacent to the 
bow] 2 and within the innermost riffle is 
given an accelerated pitch, as indicated in 
Fig. 13, to assist in the more rapid passage 
of the gangue after it is once free of the riffles. 
Some ores slime more than others—that is, 
their values become ground into a pulp too 
fine for ordinary concentration. Ore-pulp of 
this character fel upon my pan will be 
worked around the pan in the manner de- 
scribed. The fine slime being heavier will 
approach the eenter about two-thirds of the 
distance around the pan, and unless some 
means is provided for their collection they 
will eventually flow off with the rest of the 
gangue.and barren matter through spout 8. 
Aecordingly I construct the bow] 2 with two 
compartments, one opening into spout 8 and 
the other having a separate discharge, as 34, 


‘this latter compartment being covered with 


a very-fine-mesh screen, as 35. If the pan 
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were handling pulp, for instance, which had 
passed through a forty-mesh screen from the 
mortar, the screen 35 would be about eighty- 
mesh, any values larger than eighty-mesh be- 
ing caught by the riffles 13 and duly strati- 
fied. e finer slime values approaching 
screen 35 will pass therethrough and out at 
spout 34 to be separately collected, while any 
lighter barren mattertoo large to pass through 
screen 35 will be delivered into the regular 
gangue-discharge in bowl 2. 

Having thus described my invention, what 
I elaim, and desire to secure by Letters Pat- 
ent, is— 

1. A concentrating-pan having a concaved 
upper surface and mounted upon a central 
support, said pan being essentially involute 
in outline, riffles on the surface of the pan, 


said pan having a central discharge, means’ 


located at the widest portion of the pan for 
delivering material upon the pan m the field 
of maximum agitation and means for giving 
the pan an oscillatory movement. 

2. A concentrating-pan having a concaved 
upper surface and mounted on a central sup- 
port, said pan being essentially involute in 
outline, spiral riffles on the pan and a feed- 
box arranged around the pan at substan- 
tially the point farthest removed from the 
central support, said pan having separate <dis- 
charges for the values and worthless matter 
and means for giving the pan an oseillatory 
movement. 

3. In a epneentrator, a pan having a cen- 
tral discharge and a coneaved riffled surface 
wherein the riffles eommence at a common 
line which is radial to the pan said riffles ter- 
minating at irregular intervals around the 
pan, means for supporting the perimeter of 
the pan, means for supplying ul to the pan 
at substantially the point farthest removed 
from the central discharge, and means for 
raising and lowering the center of the pan to 
vary its depth. 

4. A concentrating-pan having a concaved 
upper surface Beeeaialiy involute in outline, 
and having riffles on said surface commenc- 
ing at a common line radial ‘to the pan and 
terminating at irregular intervals around the 
pan, said pan composed of a series of sections 
rigidly supported at their outer ends, and 
flexibly supported at the center, means for 
raising 4 owering the inner ends of said 
sections to vary the depth of the pan, means 
for delivering material upon the pan in the 
field of maximum agitation, and means for 
oscillating the pau. 

5. A concentrating-pan having a coneaved 
upper surface and a central opening, said pan 
having riffles on its surface commencing at a 
common line radial to the pan and terminat- 
ing at irregular intervals around said pan, 
means for supporting the pan at the center 
and at its periphery to permit it to oscillate 


in a horizontal plane, said pan composed of | 


3 


a plurality of sectors flexibly supported at 
the center, means for raising the inner ends 
of these sectors to vary the depth of the pan, 
a flexible covering supported on these see- 
tors, curved riffles supported on said cover- 
ing, and means for delivering material upon 
the pan in the field of maximum: agitation. 

6. An ore-concentrating pan having a con- 
caved upper riffled surface, with the riffles 
commencing at a common line whieh is sub- 
stantially radial to the pan and terminating 
at irregular intervals around the pan said 
pan being essentially involute in outline and 
the surface of the pan lying in a spirally-de- 
scending plane. ; 

7. An ore-concentrating pan having a con- 
eaved upper riffled surface, said pan being es- 
sentially involute in outline and the surface 
of the pan lying in a spirally - descending 
plane. ; 

8. An ore-coneentrating pan having a con- 
caved upper riffled surface, said pan being es- 
sentially involute in outline and the surface 
of the pan lying in a spirally - descending 
plane, the pan having a central discharge, 
and means for delivering pulp ut one or more 
points on said pan most remote fron the cen- 
ter and in the field of maximum agitation of 
said pan, ; 

9. An ore-concentrating apparatus com- 
prising a shallow inverted eonieal get having 
a central and movable peripheral supports, 
means by whieh said pan is abruptly oseil- 
lated about its eenter, means for discharging 
pulp and wash-water near the periphery of 
the pan, a series of spirally-disposed riffles 
fixed upon the surface of the pan, and each 
eommencing at a common line which is sub- 
stantially radial to the pan, said riffles termi- 
nating at irregular intervals around the pan, 
said surface declining in a curve from the 
commencement to the termination of the rif- 
fles, and separate discharge-openings for the 
concentrated mineral and the gungue. 

10. An ore-concentrating apparatus com- 
prising a shallow inverted conical a having 
a central and movable peripheral supports, 
means by which said pan is abruptly oseil- 
lated about its center, means for discharg- 
ing pulp and wash-water near the periphery 
of the pan in the field of maximum agitation, 
a series of spirally-disposed riffles fixed upon 
the surface of the pan, said riffles and cach 
commeneing at a common line whieh is snb- 
stantially radial to the pan, said riflles ter- 
minating at irregular intervals around the 
pan, declining in a curve from the commence- 
ment to the termination of the riflles, said 
pan having a separate discharge for the 
gangue and radially-extending openings in 
the body of the pan in the path of the values 
for the separate discharge and collection of 
the latter. 

11. In a concentrator, a shallow horizon- 
tally-supported concaved pan having a flexi- 
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ble bottom said pan being essentially involute 
in outline, vertical standards upon which the 
periphery of the pan is supported and mov- 
able, a central post with socket-sleeve cap 
and screw whereby the center of the pan may 
be raised or lowered, spirally-disposed riffles 
upon the surface of the pan, means for deliv- 
ering pulp and wash-water at the outer pe- 
riphery thereof in the field of maximum'agi- 
tation, and mechanism by which a circular 
oscillatory movement of the pan is effected. 

12. In an ore-concentrator, a circular pan 
having a concaved upper riffled surface with 
the niffes commencing at a common point 
substantially radial to the pan and terminat- 
ing at irregular points around the pan, and a 
flexible bottom, means for supporting the 
outer periphery of the pan, said meansinclud- 
ing standards loosely pivoting im sockets in 
the bed-frame and pivotally engaging corre- 
sponding parts on the pan, springs relative to 
said standards and operating to hold the pan 
to its seat, a central support for the pan and 
means for raising and lowering the center of 
the pan to vary its depth. 

13. An ore-econcentrating pan having es- 
sentially the outline of an involute and ar- 
ranged with its upper surface in a spirally- 
descending plane, a partition extending from 
the center of the pan outwardly at the high- 
est point of the surface of the same, and 
curved rifles extending around the pan in the 
direction of the decline of eurvature, means 
for delivermg pulp and wash-water on the 
pan in substantially the field of maximum 
agitation and separate discharges for the 
gangue and values. 

14. An ore-concentrating pan having es- 
sentially the outline of an involute and ar- 
ranged with its upper surface in the plane of 
a turn of a conical helix, a radial’ partition 
extending from the center of the pan out- 
wardly at the highest point of the surface of 
the same and eurved riffles extending around 
the pan in the direction of the decline of cur- 
vature; means for delivering material onto 
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the pan at the-widest part thereof, and sepa- 
rate discharges for the gangue and values. 

15. An ore-concentrating pan having es- 
sentially the outline of an involute and ar- 
ranged with its upper surface in the plane of 
a turn of a eonical helix, a radial partition 
extending from the center of the pan out- 
wardly at the highest point of the surface of 
the same and curved riffles extending around 
the pan in the direction of the deciine of cur- 
yature, a curved segmental feed-trough dis- 
posed at the outer edge of the pan at its 
widest part, said pan having a central dis- 
charge for the gangue and having discharge- 
passages intermediate of its center and pe- 
riphery for the values, 

16. In a concentrator, a.circular coneaved 
pan having an upper riffled surface arranged 
in a spirally-descending ‘plane and a central 
discharge, means for delivering material upon 
the pan, said pan having a discharge-passage 
for the values intermediate cf its center and 
periphery, said passage extending transverse 
to the general direction of movement of the 
values. 

17. In a concentrator, a circular pan hav- 
ing a concaved upper riffled surface and acen- 
tral opening, a bow] in said opening having 
a discharge for the gangue and a separate 
screen-covered receptacle for the finer slimes 
passing over the pan, means for supporting 
the bowl, means for supporting the outer pe- 
riphery of the pan, means for delivering ma- 
terial and wash-water upon the pan, said pan 
having a discharge for the concentrated val- 
ues intermediate of its center and periphery 
and means for giving the pan an oscillatory 
movement. 

In testimony whereof I have hereunto set 
my hand in presence of two subseribing wit- 
nesses. 


JOSEPH WILLIAM PINDER. 
Witnesses: 


Francis G. SMITH, 
L. J. FoNTENROSE. 
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To all whom it may concern: 

Be it known that I, JoszpH W. PINDER, a 
citizen of the United States, residing in the 
city and county of San Francisco, State of 
California, have invented certain new and 
useful Improvements in Ore-Concentrators; 
and I do hereby declare the following to be a 
full, cleat, and exact description of said m- 
vention, such as will enable others skilled in 
the art to which it most nearly appertains to 
make, use, and practice the same. 

My invention relates to that class of ore- 
concentrators for separating and saying the 
heavy particles of metal contained in earthy 
deposits or ore-pulp in which a shallow pan 
or concave table is mounted on a central ver- 
tical shaft and connected with operating 
mechanism by which a reciprocating rotary 
motion accompanied with a jolt or jar at the 
termination of each reciprocation is linparted 
to the pan or table. 

My improvements relate to the surface 
construction of the pan or table, whereby the 
separation and concentration of the heavy 
particles are accomplished; and it consists 
pumepally in the arrangement of spiral rif- 

es on the upper surface of the pan or table, 
whereby the motion and jar of the pan com- 
pel the particles to work m a circle outward 
toward the periphery of the pan and between 
rather than athwart the riffles, whereby the 
particles are not wholly arrested in their pro- 
gression, and the invention also compehends 
making the pan evolute in outline, whereby 
different points on the perimeter travel at 
different rates of speed and the sulfurets in 
one stage of concentration are subjected to a 
different shake than those in another stage of 
concentration on another part of the table. 
In connection with this riffle and table con- 
struction I combine a system of pulp-dis- 
tribution and water-spraying devices by 
which the separation and cleaning of the par- 
ticles are accomplished during their travel. 
It also includes a central trap or basin of pe- 
culiar construction for the purpose of catch- 
ing and saving any escaping mercury or 
amalgam that may pass downward over the 
riffles, all as hereinafter more fully described. 

Referring to the accompanying drawings. 
Figure 1 is a plan view of my pan or (able. 
Fig. 2 is a vertical section of the pan, taken 
through the line xz a, Fig. 1. Fig. 3 is an en- 
ese sectional view of the central trap oc 
basin. Fig. 4 is an enlarged perspective 
view of a section of the distributing-trough, 


and Fig. 5 is a side view of the connection of 
the reciprocating rod with the depending rim 
of the pan. Fig. 6 is a cross-section of the 
pan na its support, taken at a right angle to 
xa, Fig.1. Fig. 7 is a side view of the actu- 
ating mechanism, and lig. 8 is a partial ver- 
tical section showing the construction of the 

an. 
‘ Let A represent a circular pan or table 
which is slightly concave on its upper surface. 
The bottom or floor of this pan or table may 
be made solid and fixed or it nay be made of 
independent triangular-shaped sections with 
their widest portions at the outer rim and 
their apices at the center. I prefer to make 
it of these independent sections, so that the 
incline or concavity of the upper surface of 
the pan can be varied and regulated, as here- 
inafter described. This floor when made 
solid can be supported directly from a cen- 
tral socket B, which fits over and rests upon 
the upper end of astationary spindle C. This 
latter spindle is fixed in and secured to the 
framework or base D, upon which the pan is 
mounted; but when the floor is made up of in- 
dependent triangular sections, as above speci- 
fied, itissupported on ashallow verticalrim E, 
which extends around underneath the floor of 
the panat a point between the middle and outer 
edges of the sections. ‘This rim is then sup- 

orted by bracing-arms G from a loose sleeve 

, so that by raising or lowering the sleeve on 
the spindle the center or apex ends of the 
floor-sections can be raised or lowered like an 
umbrella, and thus vary the pitch or incline 
of the floor. To provide for raising or lower- 
ing this sleeve, I form or secure to it a collar 
h, in the outer face of which is a circular 
groove. A wedge-shaped bar J then enters 
this groove and is connected by a rod 7 with a 
hand-wheel K. The outer end of the rod is 
threaded and passes through a threaded hole 
in a block L, which forms a part of the frame- 
work or base, so that by turning the hand- 
wheel the wedge can be moved back or forth, 
and thus raise or lower the sleeve. 

The outer edge of the pan A has the form 
of an evolute, so as to carry its rim on one 
side outward to a distance, and the terminus 
of this evolute is connected in a straight or 
radial line @ with the commencement of the 
evolute. A shallow rim M passes entirely 
around this evolute edge except the straight 
radial portion above aie which fornis 
the point of discharge for the sulfurets. 

The floor of the pan should be perfectly 
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smooth before the riffles are applied, and | 
when I use the independent triangular sec- 
tions I cover and stretch tightly over it 
some smooth material, preferably hnoleum. 

In the central portion of the pan surroud- 
ing the supporting-socket [ eonstruet my in- 
proved amalgam-trap, whieh will be herein- 
after described. Commencing at the outer’ 
edge of this amalgam-trap, | then secure 
upon the smooth bottom of the pan a series 
at shallow riffles n n n, which are inade m evo- 
lute form and here shown as terminating at 
different points at regular intervals on the 
same outer circle at the outer edge of the con- 
ceatrating part of the pan, so that the space 
between each two riflles will discharge its 
burden at a separate interval into the outer 
track at the periphery of the pan, which 
leads to the pomt of discharge. These rif- 
fles, it will be observed, open out or expand 
around the pan in the direetion in which the 
concentrates are to travel. This permits-the 
concentrates to move between rather than 
across the riflles, thereby preventing their 
banking up beldnd the riffles. 

The pulp is distributed at proper intervals 
on the table and at points proximate to the 
outer ends of the Hae hy means of the dis- 
tributing-troughs P P, which are supported 
on brackets p p from the outer edge of the 
table. The material for distribution is de- 
livered to troughs P P through the boxes O O. 
Secured to the outer lower corners of the 
troughs is a carpet Q, with its nap side down, 
and this carpet passes loosely over and rests 
upon the top of all the rifles down to the 
amalgam-trough. The ore-pulp is fed 
through holes rr in the outer side of the dis- 
tributing-troughs P, so as to pass under- 
neath the earpet as it flows downward over 
the rifles toward the center of the table. A 
water-pipe R surrounds the outer edge of the 
pan lying just above the shallow rim M, and 
this pipe is perforated on its inner side, so as 
to cast. a spray of numerous jets of clear wa- 
ter upon the outer edge of the table. This 
water passes down the floor and earries the 
pulp over the rifles and underneath the car- 
pet. At the same time a jigging motion is 
imparted to the pan by mechanism herein- 
after deseribed, by which the light and heavy 
particles are eaused to be separated by the 
combined action of the riflles, the flow of wa- 
ter, and the motion, so that the heavy parti- 
eles will settle between the rifles according 
to their specifie gravity and be carried around 
between the riffles by the movement of the 
pan and be delivered ito the outer discharge- 
track, whence they are carried to the dis- 
charge-opening of the pan. The water con- 
tinually owing downward carries the lighter 
particles toward the center discharge and trap, 
and the sweeping aetion of the carpet as the 
pulp flows underneath it causes its nap to 
gather any fine floating particles or slimes 
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that may come in contact with it until they 
aggregate or become saturated sufficiently to 
sink of their own gravity. 

The amalgam-trap consists of two com- 
partments—to wit, an outer shallow ecom- 
partment or trough S—into which the over- 
flowing tailings are first received. This 
compartment or trough is separated from 
the discharge-compartment T by a partition 
U, whieh is somewhat lower than the outer 
edge of the trough 5, so that the tailings will 
overflow the partition into the discharge- 
ene ‘Tt. The partition U has a nar- 
row horizontal shelf V projecting over it into 
the trough S, and a perforated water-pipe W 
extends around under ‘this shelf into the 
trough. The action of this spray is tu cause 
an ebullition in the trough and a consequent 
eddy below the pipe, so that any amalgam or 
mercury that enters the trough will he set- 
tled and caught, while the light and worth- 
less portions will overflow the partition into 
the discharge-compartinent T and pass ofl 
through the waste-spout X. 

The inotion ane I impart to the pan or 
table is a slow motion in one direction and a 
quick motion or jolt in the opposite direc- 
tion. This is accomplished by means of a 
cam 2, acting upon a tappet 3, which is at- 
tached to the actuating-rod 4. This is a 
horizontally-sliding rod, the opposite end of 
which is connected with the vertieal rim E, 
as shown at Fig. 5, or it may be connected 
with some other part of the pan. The cam 
2 pushes the rod slowly in one direction until 
the tappet is released from the end of the 
cam, when a spring 5 on the outcr end of the 
rod gives it a quick return motion, accom- 
panied with a jar, which motion being im- 
parted to the table causes the heavy parti- 
cles which are caught between the riflles to 
travel autward by reaction in the path of the 
rifles until they are discharged in regular 
order at the end of the discharge-track. 

This pan will separate and concentrate the 
heavy particles in a clean condition and they 
will be delivered by the evolute riffles in the 
order of their specific gravity. The carpet 
or other fabric will sweep the surface of the 
flowing pulp clear of floating particles of 
value and hold them until they are in a con- 
dition to settle and be caught by the riffles, 
while the amalgam-trough will catch and 
save any particles of mercury of amalgam 
that attempt to escape through the de- 
pressed center of the pan. 

JJaving thus deseribed my invention, what 
I claim, and desire to secure by Letters Pat- 
ent, is— 

1, A concentrating pan or .able having a 
concave upper surface mounted on a center 
support that permits it to oscillate in a hori- 
zoutal plane: a mercury and amalgam trap 
at ihe eenter of said table: spiral or evolute 
rifles secured to the upper surface of said 
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table and terminating at stated intervals on 
the same circle near the outer periphery of 
the pan: distributing-boxes adapted to de- 
liver the pulp at or near the outer edge of the 
series of riffles: means for imparting to said 
pan an oscillatory motion: aud a perforated 
water-pipe surrounding the outer edge of the 
pan or table, substantially as above de- 
scribed. 

2. A concentrating pan or table having a 
concave upper surface, the circumference of 
said pan faving the form of an evolute: a 
central support for the pan which permits it 
to oseillate in a horizontal plane: a mercury 
and amalgam trap at the center of said pan: 
spiral or evolute riffles secured upon the bot- 
toin of the pan and terininating at their outer 
ends at intervals on the same circle near the 
outer edge of the pan: distributing-boxes 
adapted to deliver the pulp at the outer edge 
of the riffles: a water-pipe surrounding the 
outer edge of the pan and adapted to deliver 
a spray of clear water upon the outer edge of 
the table and means for imparting to the pan 
a rotary oscillation in a horizontal plane, 
substantially as described. 

3. In a concentrating-pan having a con- 
cave upper surface, spiral or evolute riffles 
terminating at intervals on the same circle 
near the outer edge of the pan: a track sur- 
rounding sail rif_les on the outer periphery 
of the pan: means for imparting to the pan 
a slow rotary movement in one direction and 
a quick motion in the opposite direction so as 
to cause the particles to travel outward be- 
tween the ane and a central mercury and 
amalgam trap at the center of the pan, sub- 
stantially as described. 

4, In a concentrating-pan having a con- 
cave upper surface spiral or evolute rifles on 
the upper surface of the pan: a track sur- 
rounding said rifles at the outer periphery of 
the pan: distributing-boxes arranged to de- 
liver the pulp between the outermost riffles: 
means for imparting to said pan an oscilla- 
tory motion: a mercury or amalgam trap at 
the center of said pan and a water-pipe sur- 
rounding the outer edge of the pan and 
adapted to spray the water upon the outer 
circle of the pan. 

5. Aconcentrating-pan the exterior outline 
of which is in the form of an evolute said pan 
being mounted on a pivotal center: a rim sur- 
rounding the exterior of the evolute except 
at the straight line which connects the outer 
end of the evolute with its commencement: a 
mercury or amalgam trap at its center: spiral 
or evolute riffles commencing at the central 
trap and terminating at intervals on the 
same circle near the outer edge of the pan: a 
track surrounding the riffles at the outer pe- 
riphery of the pan and terminating at the 
straight line which connects the terminals of 
the evohite: a water-pipe surrounding the 
outer rim of the evolute and adapted to de- 
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liver a spray of water upon the table and 
means for imparting to the table a slow os- 
cillating movement in one direction and a 
quick movement in the opposite direction, 
substantially as described. 

6. Ina concentrating-pan a concave upper 
surface: a mercury or amalgam trap at the 
center of the pan: spiral riffles surrounding 
the amalgam-trap: distributing-boxes adapt- 
ed to deliver the pulp between the outermost 
rifles of the series: a carpet spread over said 
riffles with its nap side down and attached at 
its outer edge to the distributing-boxes so 
that the pulp will pass underneath it: a water- 
pipe surrounding the outer edge of the pan 
and adapted to deliver a spray of water on 
the outer edge of the pan and means for im- 
parting to the pan a slow oscillating move- 
ment in one direction and a quick return 
movement in the opposite direction, substan- 
tially as described. 

7. In a circular conceatrating-pan having 
a reciprocating motion, and provided with 
spiral riffles on its concave upper surface, a 
central trap consisting of an outer shallow 
trough and an inner discharge chamber or 
passage; a partition lower than the outer 
edge of the trough separating said trough 
from the discharge-passage; a narrow shelf 
on top of the partition and projecting into 
the trough, a a perforated water-pipe be- 
low the shelf and adapted to deliver a spray 
of water into the trough, substantially as de- 
scribed. 

8. A concentrating pan or table having a 
concave upper surface mounted on a center 
support that permits it to oscillate in a hori- 
zontal plane: a mercury and amalgam trap at 
the center of the table; spiral or evolute rif- 
fles secured to the upper surface of said table 
and opening outwardly toward the periphery 
of the tuble:. distributing-boxes adapted to 
deliver the pulp at or near the outer edge of 
the series of riffles: means for imparting to 


rated water-pipe surrounding the outer edge 
of the pan or table. 

9. In a concentrating-pan having a con- 
caved upper surface, spiral or evolute riffles 
extending from points substantially central 
of the pan toward the periphery thereof: a 
track surrounding the riffles approximate to 
the periphery of the pan: means for impart- 
ing an oscillatory movement to,the pan to 
cause the particles to travel outward be- 
tween the riffles, and said pan having a cen- 
tral water and gangue discharge. 

10. A concentrating-pan, the exterior out- 
line of which is essentially evolute in outline, 
said pan having means for centrally support- 
ing it for oscillatory movement in a horizon- 
tal plane, and means for oscillating said pan. 

11. A concentrating-pan, the exterior out- 
line of which is meee evolute in outline, 
said pan having means for centrally support- 
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ing it for oscillatory movement in a horizontal 
plane, spiral riffles on the pan opening out- 
ward toward the periphery of the pan, and 
means for oscillating said pan. 

12. A concentrating-pan having ‘a‘.con- 
caved upper surface, the exterior outline of 
said pan be'ng essentially evolute in outline, 
the wider and narrower portions of said pan 
being connected by an approximately radial 
line, a support for the pan, and means for os- 
cillating said pan. 

13. A concentrating-pan, the exterior out- 
line of which is eanantalte evolute in outline, 
said pan having means for centrally support- 
ng it for oscillatory movement in a horizon- 
val plane, means for oscillating said pan to 
cause material to tend to travel around the 
pan in one direction, and spiral riffles on the 
pan expanding outward toward the periph- 
ery of the pan and extending substantially in 
the direction of the tendency of travel of the 
material, 

14, A concentrator-table mounted for os- | 


12,590 


cillatory movement in a horizontal plane, 

spiral riffles on the table expanding outward 

toward the periphery of the pan, and means 

to impart an oscillatory movement to the 

ae to cause the heavier particles on the ta- 
le to travel between the riffles. 

15. A concentrating pan or table having a 
concaved upper surface and mounted upon a 
central support for oscillatory movement in 
# horizontal plane: said table being essen- 
tially evolute in outline, riffles on ihe table 
having their outer ends relatively more re- 
mote from the center of the table than their 
inner ends are, means for delivering material 
and water upon the table, and means for giv- 
ueube table an oscillatory movement. 

witness whereof I have hereunto set my 
hand. 
JOSEPH W. PINDER. 


Witnesses: 
Henry P. Tricov, 
S. H. Nourse. 
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To all whom it may concern: 

Be it known that I, Wrttiam E. Forp, a 
citizen of the United States, residing at Car- 
thage, in the county of Jasper, State of Mis- 
souri, have invented certain new and useful 
Improvements in Ore-Concentrators; and I 
do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art to 
which it appertains to make and use the 
same. 

This invention relates to ore-treating ma- 
chines, and more particularly to those known 
as.‘‘concentrators,”’ and has for its object to 
Pee’ * niachine of this nature which will 

e arranged toseparate matterof various spe- 
cific gravities. 

Another object is to provide a machine of 
this kind which will be susceptible of adjust- 
ment and which will include a movable bed 
and means for moving the latter. 

Another object is to provide a bed equipped 
with the ribs known as ‘‘riffles,” these riffles 
being arranged in a novel manner. 

Other objects and advantages will be ap- 
parent from the following description, and it 
will be understood that changes in the spe- 
cifie construction shown and described may 
be made within the scope of the claims and 
that any suitable materials may be used 
without departing from the spirit of the in- 
vention. 

In the drawings forming a portion of this 
specification, and in which like characters of 
reference indicate sintlar parts in the several 
views, Figure 1 is a side elevation. Fig. 2 is 
longitudial section. Fig. 3 is a top plan 


view of the reciprocating mechanisin. Fig.4 
is a transverse section of the bed. Fig. 51s a 
transverse section on line 55 of Fig. 3. Fig. 


6 is a top plan view of the bed. Fig.7 is a de- 
tail sectional view showing two of the riffles 
at the feed end of the bed. Fig. 8 is a sec- 
tional view showing two of the riffles adja- 
cent to the discharge end of the bed. Fig. 9 
is a longitudinal section of the bed, showing 
one of the riffles in side elevation. Fig. 10 is 
a perspective view showing a portion of a 
bed embodying a modified form of the in- 
vention. Fig. 11 is a side elevation of the 
invention, showing the table-actuating mech- 
anism in full lines at one limit of its move- 
ment and in dotted lines at the other limit of 
its movement, 

Referring now to the drawings, the present 


invention comprises a plurality of trans- 
versely-extending shafts 5, journaled at their 
ends i brackets 6. Mounted upon these 
shafts there are supporting members 7, 
which include upwardly and inwardly di- 
rected side pieces 8, having horizontally-ex- 
tending members 9, journaled therebetween 
ai their upper ends. A longitudinally-ex- 
tending shitt-rod 10 is mounted in these 
members 9, and pivoted’ upon this shift-rod 
there is a bed 11, including spaced trans- 
versely-extending beans 12, having openings 
12’, in which the shift-rod is revolubly en- 
yaged and to which at the ends are secured 
longitudinally-extending sills 18, having a 
floor 14 secured thereupon, this floor being 
formed of diagonally-disposed planks. 

The shift-rod 1015 loeated, at one side of 
the central longitudinal axis of the bed, and 
pivoted to the sill 11’, which hes farthest 
from the shift-rod, there are a plurality of 
depending links 15, which are pivoted at 
their lower ends to the horizontally eens 
ing arms 16 of bell-crank levers 17, which 
are pivoted upon brackets 18. The remain- 
ing arms 19 of the bell-erank levers extend 
upwardly and ure connected by a rod 20. A 
horizontal arm 21 extends oppositely from 
the arm 16 of one of the levers and has an 
outer end 22, agdinst which rests one end of a 
threaded bar 23, which is engaged in the 
threaded perforation 24 of a block 25, the lat- 
ter being secured upon a suitable support 26, 
which may be a horizontally-extended por- 
tion of the bracket 18, to which the last-men- 
tioned hell-crank lever is attached. The bar 
23 is provided with a horizontal hand-wheel 
27, and it will thus be seen that the just-de- 
scribed portion of the machine may be oper- 
ated to vary the transverse pitch of the bed. 

The beam 12, which hes adjacent to the 
rearward or feed end 28 of the bed, is indi- 
cated at 12”, and located at this end of the 
bed there is an aetuating mechanisin 29, 
mounted upon a foundation 30, consistin 
of a concrete base FE, upon which are secure 
a pair of longitudinally-extending spaced 
channel-irons Fand G, their webs EL being 


‘disposed vertieally and their flanges I being 


directed outwardly, the upper flanges being 
somewhat narrower than the lower flanges. 
Cast integral with the upper flanges of a 
channel-iron adjacent to the forward ends 
thereof are boxings 35, in which a rock-shaft 
34 is journaled, and mounted upon the upper 
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flanges I adjacent to the rearward ends 
thereof are boxings Ix, in which is.journaled 
a power-shaft 41, and these boxings are ad- 
justable longitudinally of the ehannel-irons 
to permit of variation of the positions of the 
arm 38 and link 35’ with respeet to each 
other. 

The channel-irons F and G are secured to 
the conerete base E by means of anchor- 
bolts L. Extending upwardly from the 
channel-irons forwardly of the boxings 35 
there are projections M, which are connected 
by a voke N, extending downwardly between 
the channel-irons, and these projections are 
held in position by bolts O engaged therein 
and in the upper flanges I of the ehannel- 
irens. The projections M receive thereagainst 
the rearward end of a helical spring 33, whieh 
surrounds the shift-red 10 and which rests at 
its forward end against the beam 12”, this 
spring forming a bulfer to prevent lost mo- 
tion between the working parts. 

The channel-irons F and G have a voke N’ 
secured therebetween adjacent to their rear- 
ward ends, and this yoke has its spaced por- 
tions fastened to the webs H of the channel- 
irons by means of suitable bolts, the yokes M 
and N’ thus acting to connect the echannel- 
iroos and strengthen the structure. The 
forward ends of the ehannel-irens are slanted 
downwardly and forward]y, as shown at P. 

The rock-shaft 34 extends transversely 
and has an upwardly-extending crank 35” 
therein. which is conneeted by means of a 
curved ink 36 with the adjacent end of the 
rod 10 this rod having spaced arms 37 con- 
nected therewith, between which the link 36 
is pivoted. At one end the shaft 34 has an 
upward}y-extending arm 38, having a later- 
ally-projecting pin 39 at its upper end which 
is adjustably engaged in a a 34’, formed 
longitudinally in the upper portion of a link 
35% which extends downwardly and whieh is 
piveted to a crank 40, earried by the hori- 
zentally-extending power-shaft 41. 

The arm 38, as mentioned above, is piy- 
oted to the link 35’ abeve the planes of the 
shafts 34 and $1, and it will be seen from the 
drawings that as the shaft 41 revolves the 
crank 40, revolving therewith, will rock the 
arm 38 through the medium of the link 33’, 
amu! the are through which this arm moves is 
one of approximately eighty degrees. By 
reason of the faet that the crank 35” and the 


3 arm 38 rane a common plane longitudi- 


nally of the shaft 34, as shown, the erank 35” 
also moves through an are of approximately 
eighty degrees, and the arrangement is such 
that when the crank is at the forward limit 
of its movement in the direction of the bed 
it occupies a nearly-vertical position, the 
crank oceupying an approximately horizon- 
tal position when at the rearward hmit of its 
nioverment. It will thus be seen that this 
crank moves through a portion of a circle de- 
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seribed concentrieally with the shaft 34, amd 
this portion of the circle is the upper portion 
of that half of the eirele which lies farthest 
from the bed. 

Tt will of course be seen that when the 
crank 35” moves throuvh its are the shift- 
rod 10 will be moved through the medinm of 
the link 36, and it will also be apparent that 
when the erank is moved rearwardly its hori- 
zontal movement is constantly decreased 
and the rate of horizontal movement of the 
shift-rod is proportionately decreased, the 
rate of movement of the shift-rod being in- 
creased when the crank is moved upwardly 
and forwardly until the erank has reaehed 
the forward limit of its movement, when the 
maximum of speed of the shift-rod and 
therewith the bed will have been reached. 
When the crank has reached the forward 
limit of its movement, its motion and that of 
the shift-rod and hed are reversed, and this 
reversal takes place when the bed is moving 
at its greatest rate of speed. By reason of 
the fact that the speed of the sinft-red 10 is 
constantly decreasing durmg the rearward 
movement thereof, the pewer of this shift- 
red is constantly mereased, and it will be 
seen that the bufler-spring 33 is compressed 
during this increase of power. By reason of 
the proportionate lengths of the link 35’ and 
the arm 38 the crank 40 moves through a 
greater portion of its cirele when the arm 38 
is being moved rearwardly than when the 
arm is being moved forwardiy, so that the 
bed 11 is moved forwardly at a greater rate 
of speed than when it-is moved rear? ardly. 
Bv reason of the fact that the rearward 
movement of the bed is at a rate of speed 
less than that of the forward movement 
thereof, che power exerted by the shaft is 
further increased during its rearward move- 
ment, and this increase of power also occurs 
during the eompression of the spring 33. 

The shaft 34 is unbroken, the crank 35” 
héing formed by spaeed arms 35° and 35°, 
which extend at right angles to the shaft, aud 
the link 36 is concave at that surface whieh 
lies in the direction of the shaft 3+ to reeeive 
into its coneavity the portion of the shaft 
extending between the arms 35° and 35>. It 
will thus be seen that a structure is provided 
the strength of which is materially increased 
by the faet that the shaft is unbroken. 

A supporting-link A is pivoted at its upper 
end upon a pin B, extending laterally from an 
arin C, which depends from the rearward 
end of the shift-rod 10, this pivot-point be- 
ing in a horizontal plane with the pivot- 
points of the supporting members 7 and the 
members 9, and at its lower end the link.Ais 
pivoted on a bolt D, engaged in the webs of 
the channel-irons, this belt occupying a com- 
mon plane with the shafts 5. The link A 
ba supports the rearward end of the shift- 
rod 10. 
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Located above the floor 14 of the bed 
there are a plurality of longitudinally-ex- 
tefiding planks Z, which form the working 
surface of the bed, and formed integral with 
these planks there are a plurality of up- 
wardly-projecting longitudinally-extending 
rifles 43 of equal oe which extend par- 
allel to each other and in spaced. relation. 
Each of these riffles consists of a base portion 
Y and an upper central portion X, the former 
being somewhat wider than fhe latter and 
having its upper surface at opposite sides of 
the central portion slanted downwardly and 
outwardly to the working surface W of the 
bed. The upper portions X of the riffles are 
reduced in height gradually from their rear- 
ward to their forward ends and the upper 
surfaces of these central portions are curved 
transversely throughout their entire lengths, 
as shown at V. Throughout their rearward 
portions the central portions X of the riffles 
have vertical side surfaces U; but by reason. 
of the fact that the central portions of the 
rifles are slanted downwardly toward their 
forward ends these vertical surfaces are con- 
stantly reduced in height until they disap- 
pear, and the ares V terminate at the slanted 
surfaces of the base portions Y. [It will be 
readily seen that between this point and the 
forward ends of the riffles the ares are of 
constantly lessening convexity, due to the 
further reduction: of the height of the cen- 
tral portions of the riffles until the ares dis- 
appear entirely, these arcs being merged into 
the slanted surfaces of the base portions, and 
it wi] also be seen that the height of these 
base portions is reduced until they terminate 
at their forward ends at the working sur- 
fac2 W, the forward ends of the riffles being 
spaced from the forward end of the bed. 

At the site edge of the bed 11, which lies 
farthest from the rod 12, there is a water- 
supply box 40’, arranged io discharge water 
upon the bed. : 

In operation the shaft +1 is rotated up- 
wardly and away from the bed, which causes 
the bed to move quickly forwardiy and then 
slowly rearwardly, the speed being con- 
stantly increased during its forward move- 


ment and constantly decreased during its ; 


rearward movement, as deseribed above, and 
it will be seen that when the bed isat the for- 
ward limit of its nrovement the erank 35” will 
extend at a lesser angle to the plane of move- 
ment of the bed than when the bed is at the 
rearward limit of its movement, this being due 


to the fact that the crank moves through {he | 


portion mentioned above of a circle deseribed 
concentrically with the shaft 34. Ore to be 
separated is placed pon the bed at the rear- 
ward or feed end thereof and the movement 
of the bed causes the ore to be thrown to- 
ward the diseharge end thereof. At the 
same time water from the discharge-box 40' 


passes over the surface of the bed trans- ’ 


5) 


versely and the particles of matter of lesser 
spectfic gravity are carried off thereby, the 
particles of greater specific gravity falling 
between the riffles. It will thus be seen that 
the ‘heavy *st mrtter will be deposited he- 
tween the riffles whieh lie nearest to the wa- 
ter-box and that the particles of lessening 
weight will extend toward the opposite side 
of the bed, the light waste matter being car- 
ried off entirely. 

As will be readily understood, the trans- 
verse pitch of the bad may be varied as de- 
scribed above to suit different conditions, 
and by means of the slot 34’ of the link 35’ 
the mechanism is susceptible of adjustment 
to vary the length of the are through which 
the arm 38 moves. By reason of the fact 
that the power-shaft 41 is adjustable toward 
and away from the shaft 34 the relative 
length of time consumed by the bed in its 
forward and rearward movements may be 
varied. 

In Fig. 10 there is shown a modified form 
of the invention, in which the riffles 43 from 
the water-supply side of the bed to the dis- 
charge side thereof lie with the points at 
which the vertical side faces of their central 
portions Y disappear forwardly of these 
puints of the preceding rifiles, so that these 
points lie in a diagonal Jine extending trans- 
versely of the bed and the riffles terminate 
at their rearward ends on a diagonal line par- 
allel to the line at which the vertical faces of 
the riffles disappear. 

What is claimed is— 

1. In a mechanism of the class described, 
the combination with a reciptocating bed, 
means for reciproeating the bed, said means 
comprising an unbreken roek-shaft, a crank 
earried by the rack-shaft, a curved link piv- 
oted to said crank and disposed with its con- 
caved side toward the said roek-shaft and 
being arranged to receive the said shaft in its 
concavity, and connections between the said 
link and the bed to reciprocate the latter 
when the crank is rocked, said crank being 
arranged to extend when at the limit of its 
movement toward the bed, at a lesser angle 
to the plane of movement of the bed than 
when the erank is at the limit of its move- 
ment away from the bed. 

2: Ina mechanism of the cluss deseribed, 
the combination with a reciprocating bed, of 
means for reciprocating the bed eompmsing 
an unbroken vock-shaft, a crank carried by 
the rock-shaft and movable toward and away 
from the bed, a eurved link pivoted to said 
crank and disposed with its concaved side 
toward the suid rock-shaft and being ar- 
ranged to receive said rock-shaft in its ean- 

= : , 
cavity, connections between ihe link aud the 
bed to reciprocate the latter when the crank 
is rocked, said crank being movable to in- 
crease the angle between it and the plane of 
movement of the Led when the erauk is 
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moved away from the bed and to decrease 
said angle when the erank is moved toward 
the bed. 

3. In a meehanism of the class deseribed, 
the combination with a reciprocating bed, of 
means for reciprocating the bed, said means 
comprising an unbroken rock-shaft, a crank 
carried hy the rock-shaft, a curved link piv- 
oted to the crank and disposed with its con- 
caved side toward the rock-shaft and being 
arranged toreceive said shaft initsconcavity, 
and connections bet ween the link and the bed 
for reciprocation of the latter when the shaft 
is rocked, said crank and link being movable 
with respect to each other to increase the an- 
gle between the crank and the link when the 
erank is moved toward the bed, and to de- 
crease said angle when the crank jis moved 
away from the bed. 

4. In a mechanism of the class described 
the combination with a reciproeating bed, of 
means for reciprocating the bed eomprising 


an unbroken rock-shaft, means for rocking | 


the shaft, a crank carried by the rock-shaft, a 
curved link pivoted to the crank and oper- 
ative connections between the curved link 
and the bed, said link heing disposed with its 
concave side directed toward the rock-shaft 
and heing arranged to receive the shaft in its 
concavity, said shaft extending at opposite 
sides of the link. 

5. In a mechanism of the class described, 
the combination with a reciprocatory bed, of 
a shift-rod carried by the bed, and means for 
reciprocating the bed, said means comprising 
an unbroken rock-shaft, a crank carried by 
the rock-shaft and movable toward and away 
from the bed, means for rocking the shaft— 
and a curved link conneeted with the crank 
and with the shift-rod to reciprocate the lat- 
ter when the shaft is rocked, said link having 
its concaved side directed toward the said 

ock-shaft and arranged to receive the said 
shaft in its concavity, said crank being ar- 
ranged to lie at the least angle to the path of 
movement of the shift-rod when at the limit 
of its movement in the direetion of the shift- 
rod. 

6. The combination with a reciprocating 
body having a forward and a rearward end, 
of means for reciprocating the body eompris- 
ing an unbroken rock-shaft, means for rock- 
ing the shaft, acrank carried by the rock-shaft 
and movable therewith forwardly and rear- 
wardly in an are, a curved link pivoted to 
said crank and disposed with its concaved 
side toward said rock-shaft and being ar- 
ranged to receive the said shaft in its concav- 
ity, and connections between the crank and 
the reciprocating body for movement of the 
lutter when the crank is rocked, said crank 
being arranged to lie at the least angle to 
the plane of movement df the body when the 
crank is at its forward limit of its movement. 

7. In a mechanism of the class described, 


| surface, said riffles 
from one end to the other, the points of ter- 
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the combination with a reciprocatory bed, of 
means for reciprocating the bed comprising a 
power-shaft, an unbroken rock-shaft, a erank 
carried by the rock - shaft, a crank carried 
by the poxer-shaft, a curved link connected 
with the first-named crank, said link being 
adapted to receive the said rock-shaft in its 
concavity, an arm carried by the rock-shaft 


- and pivoted to the link, the distance between 


the pivot-point of the link and arm and the 
pivot-point of the link and the crank being 
less than the distance between the first- 
named pivot-point and the rock-shaft, a 
crank carried by the rock-shaft, and opera- 
tive connections between the crank and bed. 
8. An ore-concenirator comprising a bed 
means for giving the bed a longitudinal differ- 
ential shake and spaced upwardly-extending 
rifles carried by tA 
having a base portion and an upper central 
ortion, the former being slanted upwardly 
Hom the surface of the bed to the central 
portion, said central portion having vertical 
side walls throughout a portion of its length 
and having an upper transversely-curved 
eing reduced in height 


mination of the side surfaces of the several 
riffles being disposed in a diagonal line trans- 
versely of the bed. 

9. An ore-concentrator comprising a bed, 
means for giving the bed a longitudinal dif- 
ferential shake, spaced riffles carried by the 
bed and extending upwardly therefrom, 
each of said riffles having a base portion and 
an upper eentral portion, the base portion 
extending laterally beyond the central por- 
tionand being slanted upwardly from the sur- 
face of the bed to the central portion, said 
central] portion having vertical side surfaces 


. threughout a portion of its length and eee 


a transversely -curved upper surface, sai 
riffles being reduced in height throughout 
their entire lengths. 

10, An ore-concentrator comprising a bed, 
means for giving the bed a longitudinal dif- 
ferential shake, spaced upwardly-extending 
riffles earried by the bed, each of said riffles 
having a base portion and an upper central 
portion, the base portion being slanted ne 
wardly from the surface of the bed to the 
eentral portion, said. riffles béing gradually 
reduced in height from one end to the other, 
the entire portions of the riffles having vertical 
side surfaces terminating short of one end of 
the riffles and having transversely -curved 
upper surfaces. 

11. An ore-concentrator comptising a bed 
arranged for longitudinal movement, means 
for reciprocating the bed, said means com- 
prising an unbroken rock-shaft, ineans for 
rocking the shaft, a crank earried by the 
rock-shaft, a curved link pivoted to the 
crank and operative connections between 
the curved link and the bed, said link being 


1e bed, each of said rifles 
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disposed with its concaved side toward the 
rock-shaft and being arranged to receive the 
said shaft in its coneavity, said bed-recipro- 
cating means being arranged to move the bed 
faster forwardly than rearwardly. 

12. In a mechanism of the class described, 
the combination with a reciprocating bed, 
and a shift-rod connected thereto, of means 
for reciprocating the bed, said means includ- 
ing a suitable frame, a power-shaft mounted 
on said frame and adjustable longitudinally 
thereof, a rock-shaft, a crank earried by said 
power-shaft, a link adjustably connected to 
said erank, an arn carried by said rock-shaft 
and adjustably connected ‘to said link, a 
crank carried by said rock-shaft, a curved 
link pivoted to said crank at one of its ends 
and connected at the other of its ends to said 
shift-rod, and a supporting-link pivoted in 
said frame at its lower end and pivoted at its 
upper end to the said shift-rod. 

13. In anore-concentrator, the combina- 
tion with supports, of a rod mounted in the 
supports, al supports being arranged. for 
longitudinal rocking movement to permit of 
longitudinal movement of the rod, a bed piv- 
otally mounted upon the rod for transverse 
rocking movement. with respect thereto, said 
rod lying at one side of the central longitudi- 
nal axis of the bed, a bed-moving mechanism 
connected therewith at the opposite side of 
said axis from the rod, said mechanism being 
arranged for operation to move the bed and 
vary the transverse pitch thereof, and means 
for adjusting said bed longitudinally of the 
said rod. 

14. In an ore-coneentrator, the combina- 
tion with supports, of a rod mounted in the 


S 


Supports, said supports being arranged for 
pivotal movement to permit of longitudinai 
movement of the taal a bed-reciprocating 
mechanism connected with the rod, a bed 
pivotally mounted upon the rod for trans- 
verse movement with respect thereto, said 
rod lying at one side of the central longi- 
tudinal axis of the bed, bell-crank levers, 
links connected at one of their ends to said 
bed at the side opposite the said axis from 
the rod and at the other of their ends to 
one of the arms of said bell-crank levers, 
a rod connecting the other of the arms of 
said bell-crank lever, a third arm carried by 
one of said bell-crank levers, and means for 
adjusting said arm to adjust the pitch of said 
bed. 55 

15. In an ore-concentrator, in combina- 
tion, rock-shafts, standards mounted upon 
said rock-shafts, a rod mounted upon said 
standards, said standards being arranged for 
longitudinal rocking movement to permit of 
longitudinal movement of the rod, a bed piv- 
otally mounted upon the rod for transverse 
movement with respect thereto, said rod ly- 
ing at one side of the central longitudinal 
axis of the bed, and a bed-moving mechan- 
ism connected therewith at the opposite side 
of said axis from the rod, said mechanism 
being arranged for operation to move the 
bed and vary the transverse pitch thereof. 

In testimony whereof I affix my signature 70 
in presence of two witnesses, 
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To alt whom it may concern: 

Beit known that I, THomas DYNAN, a citi- 
zen of the United States, residing at Amador 
City, in the county of Amador and State of 
California, have invented certain new and 
nseful Improvements in Ore-Concentrators; 
and I do declare the following to be a fall, 
clear, and exact description of the inven- 
tion, such as will enable others skilled in the 
art to which it appertains to make and nse the 
same, reference being had to the accompany- 
ing drawings, and to the figures of reference 
marked thereon, which form a part of this 
specification. 

My invention relates to ore-concentrators, 
and more particularly to that class known as 
**table-concentrators,” over which erushed 
oreisintroduced and the precious metal sepa 
rated therefrom. 

My object is to furnish an ore-concentra- 
tor with which the fine sulfurets may be thor- 
oughly and effectively~ separated from the 
residue and saved, together with the coarser 
sulfurets: This accomplish by the use of 
the pecoliar construction, novel combina- 
tion, and adaptation of parts hereinafter set 
forth, and particularly pointed ont in the 
claims herennto annexed, reference being had 
to the accoinpunying drawings for a better 
coniprelension hereof, in which— 

Figure 1 is atop view of my improved c-e- 
concentrator. lig. 2 is adetached sectional 
view through line X X, lig. 1. Fig. 3is a 
front side elevation ot the concentrator. 
Fig. 4 isa rear elevation of the same, show- 
ing the adjustable roller-bearings. Fig. 5is 
a detail seetionai view of the injector-eleva- 
tor. lig. 6 isa detail view of the cam-gears, 
showing the adjusting-slot therein. Vig. 7 
is: detail view of the crank, showing thead- 
justable crank-pin. 

Similar figures of reference indicate coire- 
sponding parts in the several views. 

l omploy a tabie 1, which has its front side 
mounted on-rollers 2, journaled in trusses 3, 
which are adjustably secured to the side of 
the bed-timbers 4 by thumb-nnuts 4, said 
trusses 3 being adjustable by reason of slots 
6,-arranged therein. 

The rear side of the table 1 issupported on 
rollers 7, which are journaled in arms 8, piv- 


otally secured to the bed-timbers 4, said 
arms Seach having a curved arm9, provided 
with a slot 10 therein, secured thereto and 
adapted to be each engaged by a thuinv-nut 
li. The table 1 may be given the proper 
slant forward by the last-named arms 8 and 
9, which said arms 8 are connected near the 
rollers 7 by a bar 12, which is pivotally se- 
cured to each and has one end attached toa 
lever 13, which has its lower end pivoted to 
the side of the bed-timbers 4 and is provided 
with the usual spring-fastener 14 and seg: 
nent-raeck 15, which is also attached to the 
bed-timbers 4. 

The table lis oscillated by means of a rod 
16, suitably attached at one end tu a lug 17, 
which is rigidly attached at a suitable loca- 
tion beneath the table, preferably near the 
center thereof, and the other end of said rod 
16 is journaled to a wrist-pin 18, which is 
tigidly attached to a base 19, adapted tc be 
adjusted in a slot arranged’ radiaily in the 
crank-wheel 20. The base 1) and pin 18 are 
adjusted by means of a screw 21, operated 
from the: periphery of the crank-wheel, with 
which screw the base 19 engages. The crank- 
whee! 20 is rigidly attached to one ena of 
a shaft 22, which is syitably journaled on 
the bed-timbers and has a gear-wheel 23 at- 
tached eccentrically toits other end. A simi- 
lar gear-wheel 24 is similarly attached to a 
shaft 25, which is journaled or-the bed-tim- 
bers, said wheel 24 being adapted to engage 
the wheel 23 for the purpose as will be pres- 
ently shown. The shaft 25 is provided with 
a suitable balance-wheel 26 and the usual 
power- pulleys 35. 

As shown in Fig. 6, the eccentric gear- 
wheels 23 and 24 are each provided with a 
stot 28, arranged radially therein for the re- 
ception of the shafts 22 and 25, respectively, 
which are inserted therein and maintained 
rigidly in position by meafis of nuts 27. The 
slots 28 are provided for the purpose of giv- 
ing the uneven oscillatory end motion to the 
table so much desired in machines of this 
class. 

The top surface of the table is arranged in 
steps or terraces, as shown in Fig. 2, which 
extend from end to end of said table, said 
steps being preferably four inches wide and 
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one-sixteenth of an inch drop from one step 
to the next step below. The table is givena 
slant, as shown in Fig. 2. 

The table 1 hasa groove 29 in its left-hand 
end, which terminates in a spout 30, whieh 
empties into a tank 31, which rests on the 
hed-timbers. On the lower edge of the table, 


876,534 


A pipe 17 is arranged as shown in ¥igs. 1 
and 3 for the purpuse of suprlying and dis- 
tributing clear water on the forward end of 
the table. 

A pulp distributer or spreacor 43 is ar- 
rauged rigidly on the upper side of the table 
near the right-hand end for tne purpose of 


near the left-hand end, a strip 32 is secured | delivering the crushed ore evenly on the ta- 


in position to confine the sulfurets and water | 
On’ 


and conduct the same into the tank 31. 
the reinaiuder of the lower edge of the table 
a tapering stiip 33 is secured, as shown in 
Fig. 3, whieh extends from the lower right- 
hand corner to within a short distance of the 
end of the strip 32. 

A sluice-box 34 is attached to the lower 
side of the table 1, so as to cateh and carry 
away the residne that is separated from the 
sulfurets and carried over the strip 33. The 
strip 33 is preferably about one an? one-half 
inches “high at the extreme right-hand eid 
and taptrs to a point within about a foot of 
the strip 32, thus leaving a small space for 
unseparated quartz to pass from the table 
into the upper end of the sluice-box 34, which 
has a depression in the bottom thereof to pre- 
vent any sulfuretsthat may not be separated 
from passing away with the tailings, thereby 
forming a receptacla 36, which has an open- 
ing in the bottom thereof provided with a 
pipe 37 to conduct the contents into a box or 
vat 38, which is rigidly sectred to the side 
of the bed-timbers¢. The overflow from the 
sulfurets-tank 31 is also conducted into this 
box or vat 38 by meansof apipe++. As fast 
ag the material enters the box 38 the same is 
carried back to the battery (not shown) by 
an injeetor-elevator (showy in Fig. 5) com- 
posed of the pipe 39, which is connected to 
the bottom of the box 36 and condacts its 
contents into a T-pipe connection 40, from 
which a pipe 4! extends to the hattery, (act 
shown,) whither the contents of said pipes 
‘are impelled by wate¢ under oroper pressure 
passing through a pipe 42, connecied to the 
opposite end of the T 40 in line with the pipe 
41, which pipe 42 is provided with a nozzle 43. 
As will be seen, a great saving of warer is 
effected by reason of the double use of a 
greater part thereof. 

Iarrangs a series of strips 45 across the 
right-hand end of the table, each being lo- 
eated, preferably, near the center of each 
step or terrace, said strip being preferably 
three-eighths of an inch thick and one-half 
inch high at the extreme end of the table, ta- 
pering to one-fourth inch at the other end. 
I also’ arrange another series of strips 46 
diagonally on said table, said strips being 
placed parailcl with the table and alternately 
between the strips 45, as shown in Vig. 1, 
Yhese strips are three -eighths of an .inch 
wide by one-fourth of an inch high to within 
a short distance (preferably one foot) of one 
end, whereupon said strips taper toa feather- 
edge, said ends veinge placed toward the 
groove 29. 


ble. Said spreader 48 has a slot 49 arranged 
| lpngituainally in the top side for the recep- 
: tiou and to allcw the free action of a pipe 50, 
which conducts the puipor crushed ors from 
the stamps or battery to the table. 
The mode of operating my improved ore- 
concentrator is as follows: The bed-timbders 
| 4 having beeu placed in-position, the table 1, 
| Supported on the rollers 2 and 7, and the ma- 
chinery for imparting motion to the table 
having bcen properly adjusted on the frame, 
the table 1 is given the desired slant forward 
to suit tbe quality of ore being worked br 
means of the rollers 7 and arms 8 and 9, which 
are operated by the lever 13, after which the 
thumb-neats ll are tightened to maintain the 
| said arms more securely in position. The 
, gear-wheels 23 and 24 are adjusted on the 
shafts 22 and 25 to give the proper uneven 
or jerky motion. By adjusting the shafts 
nearer the center of the wheets 23 and 24 the 
motion islessened, and vice versa. Theerank- 
pin 18 19 is adjusted in the crank-wheel 20, 
. So as to vive the desired leugth of end motion 
for the table. The pulp or crashed ore isin- 
troduced through the pipe 50 into the spreader 
48, from wheuce it passes over thetable. The 
sulfurets are caught by the strips,45 and 46 
and carried forward by tho uneven oscillatory 
end notion of the table, which has the right- 
hand end preferably about one inch lower 
than ihe other end fer the purpose of pre- 
| venting the refuse from running forward into 
| the groove 29, and thence into the sulfurets- 
tank-31. Asthe sulfurets are carried for- 
‘ ward on the table the water from the pipe 
47 carries away all mud from the same, ren- 
dering said suliurets free from mud or other 
impurities when they are, deposited into the 
groove 29 and conducted into the tank 31, 
Any extremely fine sulfurets that are earried 
over the strips 45 are given a chance to settle 
in the lewer right-hand corner by reason of an 
eddy formed by the strip 33, whieh prevents 
the water from flowing over the same at the 
extreme outer end, whereupon after said sul- 
furets have settled tha same aro carried for- 
ward by the oscillatory motion, as before de- 
scribed, until the end of the strip 33 is reached, 
at which point the said sulfurets, together 
with other uuseparated quartz, are deposited 
into the receptacla 26 and from there into the 
bex 38. From the box 38 said wnseparated 
quarlz is forced back to the battery by the 
injector-elevator (shown in Migs. 3 and 5) to 
be worked over and returned to the table. 
Tam wellaware that ore-ccncentrators have 
been made which have corrugated surfaces; 
1 but these are defective 
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What I claim as new, and desire to secnre | and.24 adjustably attached to one end of the 


by Letters Patent, is— 

1. In an ore-concentrator of the class de- 
scribed the combination with a suitable table 
and its connections of the adjustable rollers 
2 arranged under the front side of said table 
and journaled in trusses 3, said trusses 3 ad- 
justably attached to suitable bed-timbers, by 
thumb-nuts, the rollers 7 arranged beneath 
the rear side of said table and journaled in 
arms 8, said arms 8 pivoted to bed-timbers 
and having the supporting-arms 9 attached 
thereto, said arms 9 each provided with aslot 


10 and thumb-nut 11, the rod 12 attached to 


the arms 8 and to the lever 13, and said le- 
ver 13 provided with its spring-stop 14, all ar- 
ranged and operating substantially as shown 
and described and for the purposes set forth 
herein. 

2. In.an ore-concentrator, the combination 
with a snitable foundation 4 of the table 1 
with its snrface composed of steps and pro- 
vided with the strips 45 and 46 arranged as 
described, said table being mounted on snit- 
able rollers which are mounted on and jour- 
naled in the said foundation, the spreader 48 
snitably arranged on said table, the strips 33 
and 32 arranged on the lower edge of the ta- 
ble, the groove 29 in the front end of the ta- 
ble, the tank 31 resting’on the bed-timbers, 
the slnice-box 34 attached to the lower edge 
of the table and having the receptacle 36 at 
its upper end, the box 38, the injector-eleva- 
tor connected to said box 33, the rod 16 suit- 
ably attached at one end to the table and its 
other end journaled to the wrist-pin 18, said 
wrist-pin adjustably attached to the crank- 
wheel 20, said crank-wheel 20 rigidly attached 
to a suitable shaft 22, theshafts 25 and 22 jour- 
naled on the bed-timbers, said shaft 25 hav- 
ing suitable balance-wheels and pulleys at- 
tached thereto, the eceentric gear-wheels 23 


shafts 22 and 25 respectively, and the water- 
pipe 47, all arranged and operating substan- 
tially as shown and described and for the pur- 
poses set forth herein. 

8. Iu an ore-concentrator the combination 
with a table suitably monnted on roller-bear- 
ings, of the terraced surface of said table pro- 
vided with the strips 45 and 46 arranged as 
described, the ore-spreader 48, the water-pipe 
47, the strips 32 and 33 arranged: on the lower 
side of said table, the sluice-box 34 having 
the receptacle 36 arranged at its top end, the 
box 38 arranged below the receptacle 36, the 
injector-elerator arranged below the said box 
38, the force-pipe 42 and the discharge-pipe 
41 snitably attached thereto and suitable ma- 
chinery arranged to impart motion to the ta- 
ble, all arranged and operating substantially 
as shown and described and forthe purposes 
set forth herein. 

4. In an ore-concentrator, the combination 
of an inclined table having a trough at one 
end, pfeans for supplying pulp to the table, 
means for actuating the table, a sluice-box 
arranged at the lower edge of the table and 
having a depression at its receiving end, a 
tank arranged to receive from the oagh of 
the table, a receptacle arranged to receive 
froin the depression of the sluice-box, means 
for conveying sulfurets from the tank to said 
receptacle, a water-supply pipe, and an in- 
jector-elevator interposed between and con- 
nected to the said receptacle and the water- 
supply pipe. 

In testimony whereof I affix my signature 
in presence of two witnesses. 


THOMAS DYNAN. 
Witnesses: 
RICHARD VANCE, 
HENRY ALLAN. 
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To all whom it may concern: 

Beit known that I, JoHN KLEIN, of the city 
of Desloge, St. Francois connty, State of Mis- 
souri, have invented certain new and useful 
Improvements in Ore-Concentrators, of which 
the followiug is a fall, clear, and exact de- 
scription, reference being had to the accom- 
panying drawings, forming a part hereof. 

This invention relates to ore-concentrators; 
and it consists of the novel constraction, com- 
bination, and arrangement of parts herein- 
after shown, described, and claimed. 

My improved concentrator consists of a ta- 
ble located upon a suitable support and pro- 
vided with’ ball-bearings which reduce to a 
minimum the resistance encountered in op- 
erating the table and avoid the wear which 
would otherwise resnIt were the bearing- 
blocks constructed to slide upon each other. 
The table is provided with the usual feed- 
trough near one side, from which the pulp 


can be fed in a steady stream upon the table., 


A series of channels is arranged upon the ta- 
ble, gradually lengthening toward the side 
opposite from the feed-trough, and these 
channels are arranged so that the table-sur- 
face is almost doubled and the elevated flat 
surfaces caused by the usual rifiles are avoid- 
ed. The table is provided with an adjusting 
device whereby it’can be tilted, giving the 
proper inclination. A suitable motor is lo- 
cated at the front end of the table and oper- 
ates the same, and also operates a secondary 
feeding mechanism which conveys back tothe 
table any of the material which needs addi- 
tional concentration or separation. I also 
provide an air-pipe for subjecting the pulp to 
theaction of the airimmediately after itleaves 
the feed-trough and before it reaches the 
channels. 

In the drawings, Figure 1 is a plan view 
showing my invention. Fig. 2 is a side elo- 
vation thereof. Fig. 3 is a view showing the 
frame of the table. Fig. 4 is a sectional view 
showing a feed-wheel forming a part of my 
invention. Fig. 5 is a detail view showing 
one of the ball-bearings and the screw by 
which the table is raised or lowered. Fig. 6 
is a detail view showing a part of the inven- 
tion. Fig. 7is a perspective view illustrat- 
ing the arrangement of the channels on the 


table. Fig. 8 is a view showing the end of 
the table. 

In the construction o2 this invention I pro- 
vide a base or support 1, upon which the ta- 
ble and motor operating the same are mouat- 
ed. At intervals along the base 1 are trans- 
verse members 2, which support the table 
and one end ot which may be raised or low- 
ered to give the table the proper inclination. 
As shown in Fig. 8, the members 2 project at 
one side beyond the base 1, and secured to 
the under sides of said members 2 are sleeves 
3, provided with internal threads, and a simi- 
lar sleeve 4 is supported in vertical aline- 
ment with each of the sleeves 3. A rod 5 op- 
erates in each adjacent pair of the sleeves, 
and the said rods are provided with opposite 
threads on their different ends, so that when 
they are turned they may be operated into 
or out of the sleeves 3 and 4, and thereby 
lower or raise the tablg. Connected to each 
of the rods 5 is an arm 6, and the said arms 
are connected to an operating-lever 7 by 
means of connevting-rods 8. The lever 7 Is 
pivoted to the base 1, and a segmeni 9 is lo- 
cated adjacent to the said lever, so thei it 
may be retained in the different adjustnients 
in which it is placed. Upon the transverse 
members 2, adjacent the ends thereof, are 
the grooved blocks 10, within which are lo- 
cated balls 11, which form ball-bearings for 
the support of the table. 

The table is constructed with a frame of 
angle-iron andisgiven additional strength by 
means of transverse and longitudinal braces 
which prohibit any of the parts from becom- 
ing loosened during the movement of the 
table. Upon the frame 12 is secured the top 
of the table, which consists of a series of Jon- 
gitudinal strips 13, bolted or otherwise fas- 
tened to the said frame 12. A covering 14, 
of linoleum or other suitable material, is se- 
cured over the top of the table, and upon this 
covering the pulp is delivered during the op- 
eration of the machine. Bioeks 15, corre- 
sponding to the blocks 10, are secured to 
the under side of the table and are provided 
with grooves similar to the gruoves in the 
blocks 10 for the reception of balls il. These 
grooves, as shown in Fig. 5, are arranged par- 
allel with the length of the table, so taat the 
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table may have a certain backwaid and for- 
ward movement, the scope of whieh ts only 
limited by the iength of the bearing-blocks. 
By this construction df bearing the resistance 
encountered in the operation of the table is 
ereatly reduced and the bloeks do not hecome 
worn, as Would oceur were they permitted to 
operate directly against cach other. The ad- 
vantage of this construction will be readily 
apparent to these familiar with machines of 
this charaeter, 

Upon the topof the table above the cover- 
ing 14 ts secured a series of inetallic channels 
14, which arespaced a suitable distance apart, 
as shownin Fig. lof the drawings. The ver- 
tieal sides of these channels become gradu- 
ally lower toward the rear end of the table, 
until at the extreme rear ends of the chan- 
nels they disappear entirely and are even 
with the upper sides of the bottom of the 
ehannels. (See Fig. 7.) As shownin Fig. 1, 
the channels become gradually longer toward 
the discharge side of the table, the channel 
at that side being almost of equal length with 
the table. The channels constructed as de- 
seribed provide greater table-surface than 
results when strips are used as rifties, for the 
reason that no flat elevated surfaces are pre- 
sented, except a small area of, the vertical 
sides of the channels. The material may 
pass toward the rear end of the table, either 
between the chaunels or within them, thus 
eccnomizing space and very nearly doubling 
the capacity of the table. 

Upon the feed side of the table is located a 
trough i7, having divisions, one of which is 
at the rear of the table and the other at the 
forward end. ‘The division at the front is to 
receive and deliver the pulp, and that part 
of the trough at the rear of the table receives 
ths pure water and permits it to pass onto the 
table in a steady streain. 

Located on the base‘1, in front ot the table, 
is aimotor 18, which operates a rod 19, con- 
nected by a sort of universal joint 20 to the 
end of the table. The rod 19 is reciprocated 
by the moior 18, and as it does so it operates 
the table on the bearings above described. 
The connection 20, as stated, permits the ta- 
ble to assume different positions without in- 
terfering with the operation of the rod 19. 

Located in any desired manner above the 
base is a shaft 21, adapted to rotate and 
which is cu.inected by suitable intermediate 
gears to a shaft 22, carrying on its outer end 
a short pipe 25, the inner end of which is 
closed and the onter end of which opens into 
a trough or pipe 24. That part of the pulp 
or mnaterial which it is desired to pass over 
the table a second time is conveyed to a re- 
ceptacle located bencath the outer end of the 
pipe 23 and from which it is taken and de- 
livere.} onto tho table to be again operated 
upon. <A series of pipes or tubes 25 project 
radially from the pipe 23 and are carried 
aronnd as ihe said pipe 22 and its shaft 22 
are rotated. On the outer ends of the pipes 
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“i are carried elbows 20, which operate into 
the receptacle containing the mixtnre below 
the pipe 23 and receive a portion and retain 
it therein until the pipe assumes a vertical or 
inclined position, at which time it falls out 
of said pipe 25, in which it is contained, and 
into the pipe 23 and then into the pipe or 
trough 24, from which it is couveyed to the 
feed side of the table by meaus of an inclined 
pipe 27. The pipe or trough 24 and the pipe 
27 are preferably inclined, so that the mate- 
rial will gravitate toward the end of the pipe 
27, from which itis permitted to fall to the 
top of the table and pass througli the coneen- 
trating process as te table is reciprocated 
by the motor 18. A pipe 2S leads from any 
suitable source of air-supply and projects 
over the front end of the table at the feed 
side thereof, and the said pipe is provided 
with aseries of perforations 29, through which 
the air is forced to act upon the material im- 
mediately after it leaves the trough 17 and 
before it reaches the channels. By this ac- 
tion of the air the mineral is forced down to- 
ward the rear of the table and is passed along 
the ends of the channels tothe point af which 
it is delivered froin the top of the table. 

A table constructed as above described is 
comparatively simple. The adjusting device 
whereby the table may be inclined permits 
of a very delicate and exact adjustment, and 
the table nay be retained in the different po- 
sitions by locking the lever 7 to the segment 
9in any known manner. The ball-bearings 
supporting the table reduce the resistance to 
a minimum and prevent any wear of the 
bearing-blocks. The material can be con- 
veyed upon the table in asteady stream and 
is acted upon by the air from the pipe 28 be- 
fore reaching the channels, and the ore is 
forced by the air toward the rear end of the 
table and permits the lighter particles to pass 
over the channels and to be conducted there- 
by toward the rear end of the table. Any 
material which it is desired to pass a second 
time over the table can be done so by con- 
ducting it to the receptacle located beneath 
the pipe 23, from which it will be raised by 
the rotary arms 25 and delivered into the 
trough or pipe 24, from which it flows by grav- 
ity to the opposite or feed side of the table. 

The motor 18 is an air-motor, and air is sup- 
plied thereto through any suitable source and 
also to the table through the pipe 28. The 
table is reciprocated with a sudden and im- 
pulsive action, such as only motors of this 
class cau give, and the frame 12 of the table 
is purposely constructed of strong angle-iron 
in order to withstand the strain, The rod or 
shaft 19, having the connection 20, does nor 
in any manner interfere with the adjustment 
of the table; buf the machine will be oper- 
ated with equal effectivencss in whateve™ po- 
sition it is placed. 

I claim— 

1. An ore-ccnecen.rating table, consisting 

1 of a rigid metallic frame, longitudinal strips 
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secured thereto, a linoleum covering upon 
said strips, a series of metallic troughs or 
channels having tapering sides, fixed upon 
said covering, screws for tilting the table, a 
lever for rotating said serews, and a lock for 
locking the lever to hold the screws, substan- 
“ally as specified. 

2. Ina concentrating-table, a frame formed 
of angle-iron and having longitudinal and 
transverse braces, strips 13 rigidly secured to 
aid frame, a covering of linolenm upon the 
said strips, a series of metallic channels 16 
having vertical sides which taper from the 
front end to the rear of the table, secured 
upon the linoleum covering, the said chan- 
nels becoming gradnaily lengthened toward 
the discharge side of the table, and means 
fo reciprocating the table, substantially as 
specified. - 

3. In an ore-concentrater, a table, means 
for conveying the ore thereon in a steady 
stream, a series of metallic channels having 
vertical sides, removably secured to the top 
of the table and extending longitudinally 
thereon, transversely to the feed of the ore, 
the said channels tapering from the front to 
the rear of the table and being spaced apart 
to provide other channels, and means for re- 
ciprocating the table, substantially as speci- 
fied, 

4. In an ore-concentrator, a table having a 
series of metallic channels or troughs with 
vertical sides removably seenred to its top 
and extending longitudinally thereon,thesaid 
channels or troughs tapering from the front 
to the rear of the table transversely of the 


3 


feed of the ore and being spaced apart to form 
other channels, «ud means for reciprocating 
the table, substantially as speciticd. 

5. An ore-concentrating table, consisting 
of a rigid metallic frame, a number of strips 
secured thereon and forming the top of the 
table, means for feeding the ore onto the ta- 
ble in a steady stream, a series of parallel 
metallie troughs or channels removably se- 
cured upon the top of the table and extend- 
ing longitudinally thereon transversely of the 
feed of the ore aud tapering from the front to 
the rear of the table, means for tilting the ta- 
ble, means for retajning the table in different 
positions, and means for reciprocating the ta- 
ble, snbstantially as specified. 

8, An ore-concentrator, consisting of a ta- 
ble having a series of metallic channels or 
troughs secnred to its top and spaced apart 
to provide other chancxels or troughs, means 
for delivering the pulp onto the table, an air- 
motor for reciprocating the table, an air- 
spraying pipe leading from the motor and ex- 
tending over the table, a pipe adjacent to the 
table, means for rotating the pipe, a series of 
hollow radial arms carried by said pipe and 
rotated therewith, and means for delivering 
pulp onto the table when the said parts are 
rotated, substantially as specified. 

In testimony whereof I affix my signature 
in presence of two witnesses. 


JOHN KLEIN. 


Witnesses: 
W. T. HAMMocK, 
S. E. JACKSON. 
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To all whonry it may concern: 

Be it known that 1, Aveusr Trex WINKEL, 
a citizen of the United States of Ainerica, re- 
siding at Denver, in the county of Denverand 
State of Colorado, have invented certain new 
and nseful Improvements in Classifying or 
Sizing Apparatus, of which the following is a 
specification. 


My invention’ relates to devices employed | 


for sorting the crushed ore into grains of 
various sizes preparatory to being fed on the 
concentrating-tables: and the object of iy in- 
vention is to produce a classifying device 


Similar reference characters refer to simi- 
Jar parts throughout the various views. 
5 represents the transversely-inclined con- 


’ ventrating-table with a feed and water trough 


which, operating in eonjunction with the con- | 
the table. 


centrating-table to which it is attached, will 
elassify the pulp fed onto it and deposit the 
various sizes upon the concentrating - table 
along its upper edge, where water may be 
supplied in varying quantities, according to 
the size and condition of the material. 

} attain my object by the mechanism illus- 
trated inthe acconipanying drawings, in which 
the device is shown mounted upon a conecn- 
trating-table of the Wilfley type, although 
it must be understood that my sizer may be 
attached to and used in eonjunction with any 
table cither of the jogging or bumping yva- 
riety. 

In the drawings, Figure 1 is a plan view of 
my sizer mounted at the feed-corner of a 
Wiltley table. Portions of the screens have 
been broken away in order to show screens 
and riffled table located underneath the up- 
per screens. Fig. 2 is an enlarged cross-sec- 
tion taken along line 22 of Fig. 1. Fig. 3 
is an enlarged longitudinal section of a por- 
tion of the device, taken along line 3 3 of Fig. 
t. Fig. tis a front view of Fig. 3. Fig. 5 is 
a section of the table, taken in front of the 
high side of the sizer, showing the mechanism 
employed for adjusting its inclination. Fig. 
6 iWustrates the particular screen or perfo- 
rated plate which is most suitable for use on 
my device; and Fig. 7, a plan view of the 
tabie 14 of the sizer, drawn toa reduced scale, 
showing connection of compartments « and 4 
of the sizer with compartments A and Bon 
the table. 
elearness. 


Riffles are omitted for sake of - 


6. This trough as it is used at present is 
divided into two compartments by a trans- 
versely -loeated partition, the compartment 
above the feed-corner of the table being used 
for feeding the pulp onto the table, while the 
other compartment supplies the water neces- 
sary for the proper treatment of the ores. 
When my device is attached to the table, I 
remove the partition and employ the entire 
trough for the distribution of water along 


The sizer 7, located at the feed-corner of the 
concentrating-table, is inclined toward the up- 
per edge of said table and hinged at its lowest 
side to the upwardly -exiending flange 5* of 
table 5 by means of suitably-located hinges &. 
The opposite or high side of the sizer is sup- 
ported by slotted segments %, mounted on a 
threaded rod 10, the side of the sizer liuv- 
ing been provided with bolts 12, which pass 
through the slots 9° of segments 9. Rod Lo 
is supported at one end ina stationary box 10°, 
located on the upper surface of the table, while 
its Opposite extremity extends through and 
beyond the flange 5° of table 5. Collars 12 
and 12°, located, respectively, at the inside and 
outside of tlange 5° and secured to rod 10, pre- 
vent longitudinal movement of the rod. A 
crank 13, mounted on the extremity of the rod 
extending beyond tlange 5°, atfords means for 
turning same. Segments 9are provided with 
sleeves 9°, having female screw - threads for 
the reception of rod #0, which passes through 
them. 

When it is desired to change the inelination 
of sizer Tin relation to the surface of table 5, 
erank 13 is Oirned in the required direction, 
causing sleeves 0° and with them seements 9 
to trave] along rod LO, and bolts 11 in follow- 
ing slots 11° will cause the side of the sizer 
to he raised or lowered, according to the direc- 
tion in which rod tis beine turned. Sizer 
Tis composed of a table i4. provided on its 
upper surtace with a linoleum covering ti° 
and Jongitudinal riflles 14°) placed upon wud 


5° 


60 


65 


70 


So 


85 


go 


95 


ol 


Io 


20 


30 


35 


40 


45 


5° 


60 


55 


2 


engaging the linoleum. Secured to and sup- 
ported by table 14 is a rectangular three-sided 
frame 25, composed of two parallel side strips 
25°, connected by a cross-piece 25°, the fourth 
side being omitted to allow the discharge of 
the ore from plate 14. Secured to frame 25 
are two screens 16 and 17, which lying in one 
plane and adjoining each other extend along 
the entire length of the table 14. They may 
be fastened together by soldering or other 
suitable means and are provided on their up- 
per surface with a number of projections, 


whose function is the breaking of the pulp | 


which passes over the screens. 

Screens 16and 17 may be supported and kept 
from sagging by suitably-located supports 17. 
Along the division-line of the two screens is 


located a longitudinal cleat 19, which resting | 


upon the linoleum covering of table 14 ex- 


tends along its entire length and engaging the | 


under surface of screens 16 and 17 divides the 
space between the screens and plate 14 into 
two compartinents « and 6. Placed on top of 
screens 16 and 17 isa second three-sided frame 
50, composed of two end pieces 50*, connected 
by a side piece 50°, the open side in this case 
facing the lower side of the sizer. Secured 
to frame 50 and resting upon projections 26 
of screens 16 and 17 isa third screen 15, the up- 
per surface of which ts, like the other screens, 
provided with a number of projections 26. 

Serecn 15, extending along the entire length 
of the table, is of a width sufficient to cover 
screen 17 and a portion of the adjoining screen 
16. Its inner edge rests upon a cleat 20, 
which engages the upper surface of screen 16 
and, like cleat 19, extends along the entire 
length of the sizer, Cleat 20 in conjunction 
with the upper part of frame 50 forms a rec- 
tangular frame which incloses the entirespace 
between screen 15 and the screens located be- 
neathit. Screens 15, 16, and 17 vary inmesh, 
screen 16 being the coarsest (say forty) and 
17 the finest, (sixty,) while the upper screen 
15 is of a medium mesh, (fifty.) 

The fved-box 21 is located at the upper side 
of the sizer, being secured thereto in any suit- 
able way. It is provided with a number of 
apertures 25°, whieh may be closed or opened 
by means of gates 21%. The pulp on leaving 
the feed-box through apertures Zt" falls upon 
the fifty-mesh sereen 15. The material finer 


than fifty mesh will fall through sereen 1 | 


onto the sixty-mesh screen 17, through which 
the material finer than sixty mesh will fall 
into compartment « of the rifled table 14, 
along which on account of the shaking nio- 
tion of the coneentrating-table to which the 
sizer is attached it will travel along the riffles 
and into a compartment A on the surface of 
the concentrating-table, said compartment he- 
ing separated from the rest of the table by 
means of an upwardly-extending flange 22. 
The material which cid not fall through sercen 
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the forty-mesh screen 16, through which the 
material finer than forty mesh will fall into 
compartment 6 of table 14, while the coarser 
material will on account of the shaking mo- 
tion and inclined position of the sizer travel 
over the edge of the sizer onto the concen- 
trating-table at C. The material which did 
not pass through sereen 17 will travel trans- 
versely along said screen onto the portion of 
screen 16 extending from the line on which 
it joins screen 17 to cleat 20 and will fall into 
coinpartment & of table 14, from where it, t6- 
gether with the material which fell through 
screen 16, will move transversely into a com- 
partment B of the eoncentrating-table, which 
is separated from the before-mentioned com- 
partment A by an upwardly-extending flange 
23. <A third flange 24 prevents the ore com- 
ing from B from mixing with the ore which 
fell from screen 16 onto the table at C. 

Partitions 22 and 23 extend, respectively, 
from points directly underneath the upper 
corner of the sizer at the discharge end and 
the point of termination of dividing-cleat 20 
at the same end of the sizer toward the edge 
of table 5, terminating at points underneath 
water-trough 6 and a certain distance away 
from flange 5° of the table, the function of 
the partitions being to compel the ore dis- 
charged from the sizer to move to the upper 
edge of the concentrating-table, from where it 
is made to run along the entire width of said 
table for concentrating purposes. Woater- 
trough 6 has a number of apertures 6° with 
corresponding gates 6°, through which clean 
water may be applied to the classified mate- 
rial on the table, thereby facilitating its run- 
ning over the concentrating-table, which is 
especially of value when the pulp is thick and 
heavy. By proper manipulation of gates 6°, 
located above the different ore-compartmients 
on the table, the flow of water may be regu- 
lated to suit the various sizes contained in the 
compartments A, B, and C. 

At the discharge end of my sizer T have lo- 
cated a gate 30, which is guided during up 
and downward movement and held in place at 
any desired height by Lolts 24, screwed into 
the edge of the sizer and passing through 
slots 30" in the gate. By raising or lowering 
gate 30, which operates on the principle of a 
head-gate in an irrigating-diteh, ] am enabled 
to reentlate the amount of water which flows 
with the ore fromthe compartments ¢ and & 


of the table 14 onto the concentrating-tahle. | 


Towether with the pulp water is constantly 
fed onto the sizer out of feed-box 19, the 
quantity of water to be sufticient to cover the 
sizer at all times. To prevent the water and 
pulp running off screen 15 at the high or feed 
side of the sizer, that side is provided with an 
upwardly-extending tinge 28, which extends 
along its entire length. Projections 26, al- 
though shown in the drawings as being ey- 


15 will travel over said sereen and fall onto | lindrical, may be of any desired shape, de- 
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pending largely on the kind of ore it isdesired 
to treat. 

In Fig. 4 is illustrated a section of screen 
or perforated plate which I preferably use 
on my sizer, as it obviates the necessity of 
stretching, is stronger and more durable than 
the wire screens, and does not clog. 

Having thus described my invention, what 
LT elaim is— 

1. A classifier or sizer comprising a trans- 
versely-inclined rifled table, adjoining screens 
running lengthwise above said table, a third 


screen: located above said screens, a partition 


located on said table underneath the division- 
line of said adjoining screens, cleats on said 
table supporting said screens, the distance 
between said screens and the table exceeding 
the height of the riffles, substantially as de- 
scribed. 

2. Ina elassifier or sizer, a transversely- 
inclined table, adjoining screens running 
lengthwise above said table, a third screen 
located above said adjoining screens, suitable 
means for dividing the space between the ad- 
joining screens and said table into two com- 
partments open at one end and suitable means 
for varying the area of the openings at said 
end, substantially as described. 

3. Ina classifier or sizer, a transversely- 
inclined riffled table, adjoining screens located 
above said table, the space between the 
sereens and the table being divided into two 
compartments open at one of their ends, a 
gate, ndapted to close said open ends, a third 
sereen located above and covering one of the 
before-mentioned screens and part of the ad- 
joining one, the space between the upper- 


most and lower screens being inclosed and a. 


feed-box located above said upper screen, 
substantially as described. 


clined concentrating - table of a rifled bed, 
transversely inclined toward and hinged at the 
upper edge of said table, adjoining and su- 
perimposed screens secured to and above 
said bed, suitable means for feeding pulp onto 
said sereens, means for discharging the va- 
rious grades of ore onto said table at ditfer- 
ent points and suitable means for varying the 
angle between said bed and the concentrating- 
table, substantially as deseribed. 


5. The combination with a transversely-in- | 


clined concentrating - table of a rifiled bed 
transversely inclined toward and hinged at the 
upper edge of said table, adjoining and su- 
perimposed screens seeured to and above said 
bed, suitable means for feeding pulp onto 
said screens, means for discharging the va- 
rious grades of ore onto said table at ditfer- 


3 


ent points, a rotatable, longitudinally-station- 
ary, threaded rod mounted on said table, 
threaded plate-bearing sleeves mounted on 
said rod, segmental slots in said plates and 
bolts secured to the upper side of said bed 
and passing through said slots, substantially 
as described. 

6. In a sizer or classifier, the combination 
with a riffled bed provided with a plurality of 
superimposed screen-sections and transversely 
inclined toward the upper edge of a concen- 
trating-table, of partitions extending from 
the discharge end of said bed toward the upper 
edge of said table, substantially as described. 

7. The combination with a transversely-in- 
clined concentrating-table of a riffled bed, 
transversely inclined toward the upper edge 
of said table, adjoining sereens ot varying 
mesh located above and running lengthwise 
of said bed, a screen located above the ad- 
joining screens, suitable means for feeding 
pulp onto the uppermost screen, and parti- 
tions on said table adapted:to direct the ma- 
terial, discharged at different points from the 
screens and the rifled bed, toward the upper 
edge of the concentrating-table, and means 
for feeding water in varying quantities into 
the compartments formed by said partitions, 
substantially as described. 

8. The combination with a transversely-in- 
clined concentrating-table of a linoleum-cov- 
ered, riffled plate, transversely inclined to- 
ward and hinged at the upper edge of said 
table, adjoining longitudinal screens secured 


| to a frame on said plate, the space between 


them and the plate being divided into two 
compartments open at one end, suitable means 
for regulating the discharge from the com- 
partments, a sercen located above and cover- 


| ing one of said screens and part of the ad- 
4. The combination with a transversely-in- | 


joining one, projections extending above sur- 
tace of said screens, a feed-trough located 
above the uppermost screen, means on the 
voncentrating-table for directing the various 
grades of ore, discharged onto it. toward the 
upper edge of the table, a water-trough lo- 
cated at the upper edge of the table and pro- 
vided with discharge-apertures and corre- 
sponding gates, and suitable means for vary- 
ing the inclination of the riffled plate in re- 
lation to the table, substantially as described. 

In testimony whereof I have signed my 
name, before two subseribing witnesses, this 
3d day of November, 1908. 


AUGUST TEN WINKEL. 


Witnesses: 
G. J. Rotuanper, 
K. M. Stump. . 
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To all whom it may concern: 

Be it known that I, HENRY C. GRANNATT, 
of Colorado Springs, in the county of El Paso 
and State of Colorado, have invented a new 
and Improved Ore-Concentrator, of which the 
following is a full, clear, and exact descrip- 
tion. 

‘ My invention relates to an ore concentrat- 
ing or ainalgammating device to be used incon- 
nection with water aud which treats the ma- 
terial by flowing it over plates or tables which 
are inclined and which are given longitudi- 
nally-reciprocating and laterally-oscillating 
motions. 

The invention comprises the features which 
will be hereinafter described,and particularly 
pointed out in the claims. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar characters of reference indi- 
eate corresponding parts in all the figures. 

Figure 1 is a top plan view of my device. 
Fig. 2 is a side elevation. Fig. 3is an end 
elevation, partiallyinsection. Fig. 4isaside 
elevation of the elliptical gears by which the 
differential reciprocation is obtained. Fig. 
5 is a top plan view of said gears. Fig. 6 is 
a cross-section through the slats upon which 
the ore is treated, aad Vig. 7 is a perspoctive 
view of the pivot used for supporting the cen- 
tral portions of the pivoted slats. 

The object of my invention is to providea 
inachine for the treatment of ores by the wet 


process which shall require less water than: 


the mechanisms usnally employed and at the 
same time to secure 4 greater efficiency. 

The framework of my device comprises two 
frames A and A’, which are pivoted by hinges 
a upon one side edge, so that the angle of the 
upper frame A may be readily adjusted to 
comply with the requirements in treating dif- 
ferent ores. The upper frame A is prefer- 
ably of a rectangular shape and has mounted 
therein a series of slats B, extending longi- 
tudinally of theframe. These slats are pro- 
vided with riffies b, extending along the lower 
side edge thereof and retaining the water and 
ore upon the slat. The length of the riffles 
b upon thesuccessive slats varies, being short- 
est on the upper slat and increasing in length 
on the successive slats. 

The pulp or ground ore mixed with water 


is introduced into the box C, which is plaged 
at the upper edge of the concentrator, and es- 
capes upon the slats through an opening Ci 
atoneeudoftheconcentrator. Itisintended 
that the pulp should have a comparatively 
small amount of water mixed therewith, as 
the device is intended for use in places where 
the supply of water is scarce. It is not to be 
understood, however, that my device will work 
successfully only with a small supply of wa- 
ter, but that it is especially adapted for use 
in places where the-water-supply is short. 
The slats B are preferably constructed as 
indicated in the cross-section shown in Fig. 6. 
Each slat consists of two parts B? ‘and BS’, 
which are connected to each other by grooves 
and tongues BY. The object of this construc- 
tion is to prevent warping of the slats. The 
slats are provided at each end with pivots B’, 
which are located at one side of the slats and 
preferably on the same line as the ‘rifles b. 
While it is preferred that the upper edge of 
the riffies 6 should be directly over or in line 
with the center of pivots, the device will work 
with large measure of success when the rifiles 
are placed at either side of this point, the 
best resalt, however, being obtained when 
the riffies correspond in line with the pivots. 
This last construction produces a line of com- 
paratively unagitated or quiet material next 
to the riffles and gives the heavier particles a 
better chance to collect there. If the pivot 


‘were otherwise placed relative to the riile, 


the material being concentrated would be 
kept in greater agitation, so that no quiet 
zone or line could form, and the heavier par- 
ticles would be carried along more rapidly. 

To give an oscillating motion to the slats, 
the pivot at one end of each slat is extended 
and is provided with a crank D, the cranks 
upon the different slats being connected by 
a common connecting-rod D’. To more thor- 
oughly support the central portions of the 
slats, which otherwise might sag, a pivot, such 
as that shown in Fig. 7, is provided. This 
pivot consists of two bent plates b? and b', 
the plate b? being fastened to the under sur- 
face of the slat and the plate b’ being attached 
to the frainc A. The plate 6? has one end 
bent downward and provided with aconvesly- 
rounded extremity, while the plate 0° has one 
end bent up and provided with a concavely- 


55 


60 


65 


qo 


75 


80 


85 


go 


95 


~ 


rele} 


19 


15 


20 


23 


39° 


35 


40 


45 


59 


58 


60 


65 


rounded extremity adapted to engage the end 
of the plate b2. 

Each of the slats E is preferably provided 
on the edge having the riffle with a flap b’ of 
leather, tin, or other suitable material and 
which projects a sufficient distance tce’iusure 
the overflow from one slat being deposited 
within the edge of the slat below it. 

The frame A is made adjustable in eleva- 
tion upon the frame A’ and is provided with 
rollers e upon the edge opposite the hinges. 
Mounted upon the frame A’ is a lever e?, con- 
nected by means of a link e? with an inclined 
block or wedge ec’, which supports the roller e. 
By moving this wedge in or drawing it out 
the elevation of this edge of the frame A is 
varied. The frame A’ is provided with roll- 
ers or wheels E beneath the same and run- 
ning upon a track E’, extending longitudi- 
nally of the frame. The whole device is thus 
capable of lougitudinal motion upon the track. 
This motion is secured by means of the cir- 
cular and elliptical gears. (Shown in Wigs. 4 
and 5, also in Fig. 2.) 

Upon a suitable supporting-fratue I is jour- 
naled a circular gear F, which is fixed upon 
a shaft F?, which carries a pulley F%. This 
pulley is connected by a belt J’ with a pul- 
ley mounted upon any suitable shaft J, said 
shaft being rotated by connection with some 
souree of power. The gear F is thus givena 
continuous and uniform rotation. The gear 
F is provided with a crank-pin f, upon which 
is pivoted one end of link G’. The opposite 
end of the link is loosely held upon a pin /f', 
that is secured upon an elliptical gear EF’. 
This gear is supported by means of an arm 
G, which at its upper end is pivoted upon the 
framework I and atits lower end engages the 
pin f’. This permits the gear F’ to swing in 
au are of a circle of which the arm G is a ra- 
dius. The outline of the gear F’ is so con- 
structed with reference to the pivot-points f 
and f’ and their distances from their respec- 
tive centers that the gears I’ and FE” are con- 
stantly in mesh. The link G’ serves to hold 
the gear EF" against the gear F, while the arm 
G gives it a swinging support. 

Upon the pin f’ is fixed a crank-arm Ti, to 
the outer end of which is secured a link or 
connecting-rod Hi’, which at its opposite end 
is attached to the frame A. By this means 
the frame A is given a reciprocation which 
varies in speed, ‘being more rapid in one di- 
ractiom than in the other. The more rapid 
motion of the frame is given to it while trav- 
eling away from the gear-wheels, while the 
slow inmotion is on the return. The result of 
this ig to work the heavier particles of the 
ore, Which carry the values, toward the left, 
as shown in Figs. Land 2—that is, along the 
slats toward the ends of the riffles 6. One or 
more pipes IX or other suitable means are 
provided by which clear water may he intro- 
duced upon the slats, so as to insure a more 
thorongh washing and separation of the parts. 

The operation of the device is as follows: 
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The pulp or ground ore is introduced through 
the box C upon the upper slat and at one end 
thereof. hese slats are given a constant 
slight oscillating motion upon their pivots 
and at the same time are given a reciprocat- 
ing motion as a body. As a consequence of 
this the pulp is not given an opportunity to 
settle, but is kept thoroughly agitated in the 
water, and a smaller amount of water is also 
sufficient for this purpose The oscillating 
movement. of the slats wilk-tend to work the 
concentrates down into the angle above the 
riffles. The lighter particles, which will come 
to the surface, will work over the edges of the 
rifles with a portion of the water and be de- 
posited upon the slat next below. The con- 
centrates and heavier particles will, by the 
longitudinal reciprocation of the frame and 
slats, be gradually worked lengthwise of the 
slats until they reach the ends of the rifiles. 
They will then be discharged from the ends 
of th riffle upon theslat next below. As the 
riffle upon each succeeding slat is longer than 
the preceding one, the result by the time the 
concentrates reach the first slat is a very 
thorough separation of the worthless parti- 
cles from the valuable ones. 

Tothe lower end of the frame, as described, 
may be attached a finishing-table L. This 
table is flat and has an incline in about the 
saine direction as that of the slats, being 
made to tip more or less to suit differont 
kinds of ore. Thistable is given a longitu- 
dina] reciprocation with the main frame. 
Beneath tho lower edge of the table may bo 
placed two V-shaped plates, which serve to 
secure a final separation of the concentrates 
from the worthless particles of the ore. 

This device may be used for concentrating 
ores in places where the water-supply is very 
limited. It will securea thorough separation 
with great economy in the use of water. In 
ordinary use it is preferable that the slats LB 
be covered with a layer of some material 
such as linoleum. Such a layer is indicated 
by the dotted lines at Pin Fig. 6. In ease 
the device is desired to bo used as an amal- 
gamator, as well as a concentrator, an amal- 
gamated metal plate may be substituted for 
the sheet of linoleum. ‘The rifles may also 
be extended the entire length of the slat and 
the longitudinal reciprocating motion dis- 
connected. 

Having thus fully described my invention, 
Iclaim as new and desire tosecure by Letters 
Patent— 

1, Anore-concentrator, comprising a frame 
having a series of inclined slats therein, piv- 
oted at their lower edges and each having a 
riffle extending along its pivot edge, and with 
its upper edge substantially in line with the 
pivots, said slats being placod in snecessively 
lower planes, so that ‘he overflow from one is 
received by the next, and the rifiles extend- 
ing from the feeding end of the slats a part 
only of their length ‘and being of successively 
greater length, “and tmeaus for giving the 
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frame reciprocations longitudinally of the 
slats, and for simnitaneously giving the slats 
a slight oscillation on their pivots, substan- 
tially as described. 

2. Anore-concentrator, comprising a frame 
having a series of inclined slats therein, piv- 
oted at their lower edges, each having a riffle 
extending along its pivoted cdge, the upper 
edges of the ritiles being substantially in line 
with the pivots, said slats being placed in suc- 
cessively lower planes’ so that the overflow 
from one is received by the next, and the 
riffles extending from the feeding end of the 
slats a part only of their length and being of 
successively greater length, wheels under the 
frame, a track extending longitudinally of 
the slats, mechanisin attached to the frame 
to reciprocate it, and ineans for simultane- 
ously giving the slats aslight oscillating mo- 
tion on their pivots, substantially as de- 
scribed. 

3. Anore-concentrator, comprising a frame 
having a series of inclined slats therein, piv- 
oted at their lower edges, each having a rifile 
extending along its pivot edge with its upper 
edge substantially in line with the pivots said 
slats being placed in successively lower 
planes, so that the overflow from one is re- 
ceived by the next, and the riffles extending 
from the feeding end of the slats a part only 
of their length and being of successively 
greater length, wheels under the frame, a 
track for said wheels extending longitndi- 
nally of the slats, mechanism attached to the 
frame to reciprocate it, cranks upon the slat- 
pivots, a common connecting -rod for said 
cranks, and a power connection to said rod, 
for simultaneously giving the slats a slight 
oscillating motion, substantially as described. 

4, Anore-concentrator, comprising a frame 
having a series of inclined slats therein, piv- 
oted at their lower edges, each having ariffle 
extending along its pivot edge, and with its 
upper edge substantially in line with the 
pivots, said slats being placed in successively 
lower planes so that the overflow from one is 
received by the next, and the riffles extend- 
ing from the feeding end of the slats a part 
only of their length and being of successively 
greater length, means for giving the frame 
reciprocations longitudinally of the slats and 
for simultaneously giving the slats a slight 
oscillation on their pivots, and an inclined 
finishing-table attached to the opposite side 
of the device and receiving the concentrates 
thereon, substantially as described. 

5. Anore-concentrator, comprising a frame 
formed in two parts, hinged to each other at 
one edge and provided at their other edges 
with adjustable separating means, said fraine 
having a series of inclined slats therein, piv- 
oted at their lower edges and each having a 
riffle extending along its pivot edge with its 
upper edge substantially in line with the piv- 
ots, said slats being placed in successively 
lower planes so that the overflow from one is 
received by the next, and the riffles extend- 


ing from the feeding end of the slats a part 
only of their length and being of successively 
greaterlength, and means for giving the frame 
reciprocations longitudinally of the slats and 
for simnitaneously giving the slats a slight 
oscillation on their pivots, substantially as 
described. 

6. (An ore-concentrator, comprising a frame 
formed in two parts hinged to each other at 
one edge, a roller on one part at its opposite 
edge, a wedge-block engaging said roller, a 
lever controlling the wedge-block, said frame 
having a series of inclined slats therein, piv- 
oted at their lower edges and each having a 
riftle extending along its pivot edge, and with 
its upper edge substantially in line with the 
pivots, said slats being placed in successively 
lower planes so that the overflow from one is 
received by the next, and the riffies extend- 
ing from the feeding end of the slats a part 
only of their leugth and being of successively 
vreater length, and means for giving the frame 
reciprocations longitudinally of the slats, and 
for simultaneously giving the slats a slight 
oscillation on their pivots, sulstantially as 
described. 

7, Anore-concentrator, comprising a frame 
having a scries of inclined slats therein, piv- 
oted at their lower, edge, and having inter- 
mediate pivotal supports, comprising bars 
having respectively a convex and concave 
are formed upon their ends and fixed to the 
slats and their supports, the slats also hav- 
ing riffles extending along their pivot edge, 
with their upper edges substantially in liae 
with the pivots, said slats being placed in suc- 
cessively lower planes so that the overflow 
from one is received by the next, and the 
rifles extending from the feeding end of the 
slats a part only of their length and being of 
successively greater length, and nieans for 
giving the frame reciprocations longitudi- 
nally of the slats, and for simultaneously 
giving the slats a slight oscillation on their 
pivots, substantially as described. 

8. Anore-concentrator, comprising aframe 
having a series of inclined slats therein, piv- 
oted at their lower edges and each having a 
riffle extending along its pivot edge, the up- 
per side of the riffle being substantially in 
line with the pivots, said slats being placed 
in successively lower planes so that the over- 
flow from one is received by the next, and 
the riffles extending from the feeding end of 
the slats a part only of their length and be- 
ing of successively greater lengfh, the slats 
also having flaps extending from their lower 
edge over the upper edge of the next slat, and 
means for giving the frame reciprocations 
longitudinally of the slats and for simulta- 
neously giving the slats a slight oscillation on 
their pivots, substantially as described. 

9. An ore-concentrator, comprisinga frame 
having a series of inclined slats therein, piv- 
oted at their lower edge and cach having a 
riffle extending along one edge and substan- 
tially in line with its pivot, said slats being 
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placed in successively lower planes, so that- 
the overflow from one is reecived by the next, 

and the riftles extending from the feeding 

cud of the slats a part only of their length 

and Leing of successively greater length, flaps 

attached io the lower sides of the slats and 

extending over the upper edge of the next 

slat, wheels under the frame, a track extend- | 
ing longitudinally of the slats, nechanism at- 

tached to the fraine for reciprocating the 

frame, cranks upon the pivots of the slats, 

and means conneeted to said cranks, for si- 

multaucously giving the slats a slight oscil- 

lating motion, substuntially as described. 

10. An ore-concentrator, comprising a 
fraine having a series of inclined slats there- 
in, pivoted at theirlower edges and each hav- 
ing ariffle extendipz along its pivot edge, the 
upper edge uf the riffle being substantially in 
line with the vivots, said slats being placed 
in snecessivels lower planes, so that the over- 
flow froni one is received by the next, and 
the rifles extending from the feeding end of 
the slats a part vcly of their length and be- 
ine of successively greater length, a differ- 
ential reciprocating mechanism connected to 
the frauie for giving if motion longitudinally 
of the siats, an? means for simultaneously | 
giving the slats: stight oscillating motion on | 
their pivots, sus'antially as described. 

41, An ore-concentrator, comprising 2 
frame having a sevies of inclined slats there- 
in, pivoted et their lower edges and each hav- 
ing a rifle extending aleng one edge substan- 
tially in line with its pivots, said slats being 


placed in successively lower plancs, so that 
the overflow from one is received by the next, 
and the riffles extending from the feeding end 
of the slats a part only of their length and 
being of successively greater length, a circu- 
lar spur-gear having a power connection, an 
elliptical spur-gear, means for moving the 
gear-centers to hold said gears in mesh, a 
crank-pin carried by theelliptical gear, a link 
connecting said crank-pin with the concen- 
trating-frame, and means for simultaneously 
giving the slats a slight oscillating motion on 
their pivots, substantially as described. 

12. An ore-concentrator, comprising a 
frame having a series of inclined slats there- 
in, pivoted at their lower edges and each hav- 
ing a riffle extending alongits pivot edge, the 
upper edge of the riffle being sdbstantially in 
line with the pivots, said slats being placed 
in successively lower planes so that the over- 
flow from one is received by the next, a circu- 
lar gear having a power connection, an ellip- 
tieal gear, a link connectiug the gears and 
holding them in mesh, a link having a fixed 
pivot at one end and pivoted at the other 
end to the elliptical gear, a crank-pin upon 
said elliptical gear, a link connecting said 
crank-pin with the concentrating-frame, and 
means for simultaneously giving the slats a 
slight oseillating motion on their pivots, sud- 65 
stantially as described. 

HENRY C. GRANNATT. 
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To all whom it may concern: 

Be it known that I, RA AUSTIN CAMMETT, 
of Denver, in the county of Arapahoe, in the 
State of Colorado, have invented certain uew 

5 and useful Improvements in Ore-Concentrat- 
ing Tables, of whieh the following is a de- 
scription accompanied by drawings. 

There ure several types of concentrators 
which inay be regarded as tables, whether 

1o similar to buddles or traveling belts or true 
tables of the Rittinger type that do not travel, 
but have vibratery or percussive movements. 
The present invention, while applicable in a 
vreatar or less degree to certain forins of these 

15 divars eonstrucilons, is espeeially Valuable fot 
labies of tne Ritiinger type, and therefore 
specially apniteable to them. It has heen 
€list>.aary tu vive lo sueb tables an inclina- 
tion cn one direction and 4 jiercussive motion 

20 or peculiar vibrating inotion at right angles 
or at vearly right angles to the inclination. 
The inelination @eterminues the natural direc- 
tion or flow of the water, and the peréussive 
motion determines the direction in which the 

25 values will be meehanieally carried by the 
table. Of course the values are-aiso acted 
upon by the flow of the water, so that they fol- 
low diagonal path§ which correspond neither 
with the flaw of the water uor with the line 

30 of mechanical vibration. It must, however, 
be understood that althengh 1 am describing 
the invention in connection with a flow of wa- 
ter this does uot prevent the prineiples of 
operation of the invention from being utilized 

35 in a dry separator. 

For the purposes of definition the term “don- 
gitudinal”™ will be used in this specification 
to mean where the sense so permits a direc- 
tion transverse to the inclination of the table 

4o and preferably parallel or nearly parallekwith 
the percussive or vibratory movement. The 
inclination of these tables is usually adjust- 
able tu at least a slight extent in the direction 
of the mechanical movement, as well as at 

45 right angles thereto. 

The present invention relates, primarily, to 
the rifled or partly-riffled surfaces of such 
eoncentratiag-tables. 

The object of the invention is to improve 

50 and perfect the table-surface so as to produce 


better and, indeed, substantially perlect eoxv- 
ecntration and separation of certain grades 
of ore than has heretofore been possible. 

The advantages of tapered riffies, whether 
inthe form of raiscd ribs or depressed grooves, 
are now well kuown. Such tapered rifiles are 
illustrated, for example, in the Cammeit & 
Shepard patent. No. 632,892, of September 1z, 
1889, andinothers. Inthe Cammett & Shep- 
ard patent a series of riffles are described aud 
claimed which are reduced ia height and eon- 
tinve ata lower level before their termination 
toward the vaines end of the tahle. The 
present improvement is a particular form of 
rifling’ which is iu sewe respects closely re- 
lated to that patent. 

The bature of the present tnventiou will 
now be readily nndersiood by a description 
of the aecompanving drawings. 

tn the drawings, Vigure 1 is a general view 
without much regard to detail, showing an ore- 
eoncentrator of one type to which the present 
improveinents are applieable. Fig. 2 is a 
plan view of the table-top embodying the 
present improvements. Fig. 3 is a vertical 
section of the sam3 on the plane 33. Wigs. 
4 and 5 are cross-sections on the planes 44 
and 45. Figs. 6 aud 7 are enlarged seeticnal 
views of partsof Fig. 5 toward the right-hand 
end and left-hand end, respectively, of the 
said figure. Fig. 5 is a sectional view show- 
ing the probable action of water in effecting 
the riftling. 

The bed U of the table-top is provided with 
a series of longitudinal ribs 7, forming riffles. 
These ribs wheu considered separately are of 
considerable height at the head end /: of the 
table and diminish in height toward the 
valnesend uv of the active surface of the table. 
Oneside of each rib becomes flush with the bot- 
tom of the channel or adjacent table-surface, 
while the other side of the same rib is still 
considerably raised above the adjaeent table- 
surface toa height which may vary from a 
sixty-fourth of an inch, or thereabont, up to 
an eighth of an inch or wore, the upperlimit 
not haviug been definitely determined by me. 

The effect of sueh obliteration of one side 
of the table is plainly seen iu Fig. 6, and this 
condition may continue throughout the re- 
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maining active surface of the table toward 
the values end v. Whether or not there isa 
plain, smooth, or unriffled portion at the ex- 
treme values end of the table, I do not mean 
to make a characteristic of the present inven- 
tion. In addition to the characteristics of the 
individual ribs or riffles just described the 
riffes as considered collectiveiy differ one 
from another in that the higher ribs—that is, 
those toward the feed side f of the table— 
diminish in height in advance of those far- 
ther down in the table nearer the waste or 
tailings side t The dotted line ss, Fig. 2, 
shows a point where the upper side or each 
rib sinks into and is obliterated in the ad- 
jacent surface of the table. The curvature 
of this line s s results from the longitudinal 
distance between the points where adjacent 
ribs areso obliterated on one side in the table- 
surface, it being greater toward the upper or 
feed side of the table than toward the lower 
or tailings side é of the table. 

From the foregoing it will be seen that one 
side of each rib sinks into the general table: 
surface in advance of the other side of the 
same rib; secondly, that such sinking takes 
place on the upper ‘ribs considerably in ad- 
vance of where it takes place on the lower 
rib; thirdly, that this difference between 
neighboring ribs is greater toward the npper 
side of the table than toward the lower or 
tailings side. While | prefer to have all these 
three characteristics combined, it is obvious 
that they need not necessarily be socombined, 
and [ point out in the following claims the 
features and combinations of features that I 
desire to protect. The operation of the table 
constructed as deseribed is peculiarly advan- 
tageous for treating some grades of ores where 
itis considered an advautage not tohave well- 
defined grooves along the portion of the ta- 
ble where the novel separation between fine 
values and fine gangue or waste takes place. 
The eurve ss, convex toward the feed side 
and values end of the table, represents an 
approximation to the natural edge of the mass 
of mineral which covers the table when in 
eperation, though I do not mean that sucha 
eurve corresponds in location with the bound- 
ary of the bed of mineral upon the table, be- 
cause it is obvions tha. the boundary of the 
unbroken bed of mineral upon the table will 
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vary its position according to whether the 
amountof mineral fed ontothe table is greater 
or less. 
ing on the convex side of the curve s s pre- 
sents a step-like or clapboard-like surface, as 
shown by Figs. 6 and 7, aud when the ineli- 
nation of the table is very slight, as it fre- 


The riffled surface of the table ly- 55 


quently is in practice, the surfaces between 6¢ 


neighboring riffles will beapproximately level, 
so that values in falling from one level to 
another will tend to be held by the small eddy 
or quiet spot which forms beneath the pro- 


tecting-wall of the riffle, as indicatedin rig. 8. 65 


What I claim, and desire to secure by these 
Letters Patent, is the following: 

1. An improved conceutrating - table havy- 
ing a table-surface embodying a series of 
raised ribs or riffles which diminish tn height 
as they extend toward the tail end of the ta- 
bleand which sink into the adjacent surface 
of the table on one side of each while con- 
tinning farther upon the other side, for sub- 
stantially the purposes set forth. 

2. An improved concentrating - table hav- 
ing a table-surface embodying a series of 
raised ribs or riffles which diminish in height 
as they extend toward the tail end of the ta- 


ble and which sink into the adjacent surface _ 


of the table on one side of cach while con- 
tinning farther upon the other side, a portion 
of the table-surface constituting a series of 
shallow step-like riflles in a continuous inte- 
gral surface, for substantially the purposes 
set forth. 

3. An improved concentrating - table hav- 
ing a table-surface embodying a series of 
raised ribs or rifiles which in part are raised 
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on joth sides, and in part are raised only on 90 


one side, forming a step-like formation, the 
line or zone of demarkation between such 
part being less oblique to the ribs on the up- 
per or higher side of the table and more ob- 
lique or transverse to the ribs on the lower or 
tailings sideof the table, forstibstantially the 
purposes set forth. 

Signedthis lithday of March, 1901, at Ava- 
couda, Montana. 


IRA AUSTIN CAMMETT. 


Witnesses: 
R. DE B. SMITH, 
J. W. MEHARGEY. 
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To ali whom tt neay concern: 

Be it known that we, [ra A. Cammerr and 
Frank E. Sueparp,of Denver,Colorado, have 
invented certain new and useful Improve- 
ments Relating to Ore-Concentrators, of which 
the following is a description, referring to the 
accompanying drawings, whichforma part of 
this specification. 

The object of the invention is to improve 
the construction and perfect the operation of 
ore-concentrators. 

The nature of the invention is such that it 
will be best understood by an inspection of 
the accompanying drawings, which show one 
embodiment of it, though it must not be un- 
derstood that it is limited to the minor details 
of construction there shown. 

Figure 1 is a plan view of the table and 
some of its attachments. Fig. 2 is a side ele- 
vation of the concentrator. Fig. 3 is an end 
view of the table and some of its attachments, 
the frame being shown partly in cross-sec- 
tion. Fig. 4 isasectional detail on the plane 
44 of Figs. land 5. Fig. 5 is a cross-section 
at right angles to Fig. 4. Fig. 6 is a cross- 
section showing a portion of ‘the table trans- 


versely inclined. Fig. 7 is a cross-section of | 


a water-supply pipe. Fig. 8 is a central axial 
section of the conveying apparatus or pump 
used for the middlings. Fig. 9 is a central 
section transverse to the axis, showing the 
rotating portion of the same. Fig. 10 is a 
plan view, and Fig. 11 is a side elevation, of 
the end-shake mechanism. Fig. 12 is an end 
elevation, partly in cross-section, on the plane 
X X of Fig. 11; and Fig. 13 is a vertical sec- 
tion on the plane 13 13, Figs. 10 and 11. 

Throughout the drawings like numerals of 
reference indicate like parts. 

The table of the concentrator is mounted 


- to reciprocate longitudinally under the action 


45 


of the end-shake motion, which will be later 
described. Preferably ball-bearings 20 are 
provided to permit the endwise movement of 
the table upon its frame 21. The frame 21 
is hinged or mounted so as to tilt upon a 
longitudinal axis 22 and is adjustable there- 
on by means of any one of the three hand- 
wheels 23, which are codperatively connected 
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by means of the sprocket-wheels 24, so that 
they may all three be simultaneously actu- 
ated. The lower frame or bed-frame 30, upon 
which the frame 21 is adjustable, as just de- 
scribed, is supported upon hinges or fulerums 
31, which form a transverse axis, upon which 
the apparatus may be inclined by means of 
the hand-wheel 32. By these means the table 
may be inclined transversely and longitudi- 
nally to the desired degree, and by a combi- 
nation of both adjustments the table may be 
inclined obliquely, so as to raise one of its 
corners. The table itself is constructed of 
fluted wookwork, the flutings and the grains 
of the wood lying at right angles to cach 
otherin thetwolayers. (Clearly seenin Figs. 
4, 5, and 6.) By this construction the table 
may be made very light and at the saine time 
will retain its shape. The rithes 40 are inthe 
form of strips set on edge npon the transverse 
members 41 of the table. Between these rif- 
fles 40 are set the longitudinally-grooved up- 
per members of the-table 42, which form the 
surface or bed of the table and separate the 
rifles. The left-hand end of the table, as seen 
in Fig. 1, will be referred to as the “head” end 
and the other as the “tail” end for distinction. 
The riffles run from the head end toward the 
tail end, gradually diminishing in height until 
they converge into or sink below the surface 
formed by the members 42, which separate the 
riffles from each other. The riffies at the feed 
side of the table are comparatively short and 
are successively of greater length as the gangue 
side or tailings side of the table is approached. 
This results in producing a triangular area to- 
ward the tail end and feed side of the table, in 
which the rifHes do not project above the sur- 
face of the table, as clearly seen in Fig. 1. 
The surface of this portion 44 of the table is 
given » roughened finish similar to a piece of 
coarse sandpaper or grooved from the end of 
the riffles toward the end of the table. This 
result is preferably accomplished by coating 
it with a paint not susceptible to the action of 
water snd either ronghening the surface of 
the paint or introducing sand or other sniall 
particles into the paint before it is applied. 
Thegroovesare made by planing the ritile-strip 
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sertel an adage between the separating mem- 
bers 22 and resting won the transverse tm- 
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verted. 
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tus. This tends to balance’the action of the 
pump and increase its capacity for a given 
diameter and speed, while decreasing the num- 
ber of pulsations for a given speed. If any 
leakage takes place between the hub 66 and 
the rotating part of the pump or conveyer, it 
will merely flow back into the casing and be 
taken up again by the spirals. By this sim- 
ple arrangement complications of a stuffing- 
box are avoided. This centripetal conveyer 
or pump will lift pulp, sand, &c., without 
choking, and it requires a very small amount 
of power in its operation. 

The end-shake apparatus remains to be de- 
scribed. Its principal parts are the crank- 
shaft $0, pitman 81, oscillating fraine 82, con- 
necting-link 83, and reciprocating rod 84, 
mounted in the framework or bousing 85. 
The oscillating frame 82 turns upon the trun- 
nions 90 in suitable bearings in the housing 85. 
Tt is oscillated upon these trunnions by means 
of the pitman 81, whichis pivoted at one end 
to the box 91, adjustable along the screw 92 
by the hand-wheel 93. The object of this ad- 
justment is to produce any desired ditiference 
in the relative speeds of the direct and return 
movements of the reciprocating rod 84. so as to 
give an end-shake movement to the table that 
will tend to canse a progressive travel of the 
particles along the surface of the table in dis- 
tinction toa mere evenly-balanced or harmonic 
movement, which would merely agitate with- 


out giving progressive movement tothe parti- | 


cles—that isto say, when the box 91 isadjusced 
so as to be beneath theshaft 80 the direct and 
return movements of the table are of suostan- 
tially similar character; but when the box 91 
is screwed toward the hand-wheel 93 and dis- 
placed from directly beneath the shaft 80, 
then a quickening of the return movement 
and a delaying of thedirect movement is pro- 
duced. Incidentally the adjustment of the 
box 91 by means of the hand-wheel 93 causes 
a variation in the length‘of the stroke, as wel] 


as a difference in its quality; but this is not | 


the object of the adjustment, and the length 
of stroke is changed to any desired extent by 


independent means operated by the hand- | 


wheel 98. These means are as follows: The 
reciprocating rod is spring- pressed toward 
the link 53 and is. indeed, kept in contact 
with the link solely by the compression of 
the spring. The Jink 83 isa loose link hav- 
ing recesses at each end, one of which recesses 
receives the trunnion or bearing 96 of the 
rod 84, while the other end of the link. forked 
as shown in Fig. 10, bears against trunnions 
97, carried by a vertically-adjustable box 9s. 
which is screw-threaded on the screw 99. By 
turning the hand-wheel 93. and thereby the 
screw 9¥, the box 95 is adjusted so as to bring 
the trunnions 97 toward and from the axial 
Vine of the trunnions 9U. It is clear that when 
the trunnions 97 ave coaxial with the trun- 


iy 


3 


nions 90 no movement will be given to the 65 


link 83 or reciprocating rod 84 when the os- 
cillating frame $2 is rocked. On the other 
hand, when the box 98 is screwed downward 
more and more motion is, given to the link 83 
and rod 84. !t therefore follows that by ad- 
justing the hand-wheel 93 the quality of the 
end-shake or quick-return movement is modi- 
fied, while by adjusting the hand-whee] 95 
the length or throw of the movement is con- 
trolled. Moreover, the crank-shaft $0 is pro- 
vided with means for varying itsspeed—such. 
for instance, as the cone-pulleys 100, Fig. 10. 
By this means the number of reciprocations 
and also the speed of reciprocations is vari- 
able at will. The reciprocating rod 84 is con- 
nected with the table by means of a lug, plate, 
or Joop 101 through a slot in which the rod 
84 extends. This slot or some other adjust- 
able connection is necessary to permit the in- 
clination and adjustment of the table without 
affecting its connection with the rod 84. By 
meuns of the nuts 110 the compression of the 
spring 111 can be varied at will to press the 
rod 84, link 63, and trunnions 97 into firm 
engagement with each other. One advantage 
of having these connections spring-pressed 
together is that no lost motion will be pro- 


| duced by working of the parts, as the spring 


takes up the wear. 

In describing so much in detail the form of 
the invention which has been selected for illus- 
tration it must not be understood that there 
is any implication that the invention is re- 
stricted to any such minor details. On the 
contrary, 

Weclaim, and cesire to secure by these Let- 
ters Patent, the following features, without 
meaning to imply in any claim features not 
mentioned or necessarily understood therein: 

1. In combination in a concentrator-table, 
the riffles, and the separating-pieces 42 form- 
ing the table-surface and between which the 
riffies are placed. the said riftles lying betweer 
and projecting above the separating-pieces 
for a portion only of their length and merg- 
ing into and continuing between the said sep- 
arating-pieces toward the tai] end, substan- 
tially as set forth. 

2. In the end-shake mechanism for a con- 
centrator, the pivotally -mounted oscillating 
frame or inember thereof provided with two 
adjusting-screws, each having a screw-thread- 
ed box thereon, a crank and pitman actuating 
one of the said boxes, and a link actuated by 
the other of said boxes and connected to the 
parts to be shaken, the said screws acting to 
adjust the said boxes toward and from the cen- 
ter of motion of the said frame or member to 
vary the operation of the mechanism, substan- 
tially as set forth. 

3. In a concentrating apparatus the combi- 
nation of a lower trame hinged at one end and 
adjustable vertically at the other, an end-shake 
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below the level of the table. While the strips 
40, which form the viftles, also form part of the 
fat portion 44 of the table, the separating-lines 
donot appear inthe space 44. These lines are 
omitted for the purpose of distinguishing be- 
tween the part of the table where the rifiles 
are raised and the part in which they sink into 
or helow the common level of the scparnting 
members 42. It must be understood that all 
the rifles taper down from the head end to 
the boundary of the space 44, the shurter rif- 
fles tapering more rapidly than those that are 
on the tailings side of the table, but all assum- 
ing the common level of the surface 44 or be- 
low same nlong the oblique line which bounds 
it. Were the riffles simply tapered down from 
the head end to where they disappear at this 
oblique line and nailed upon a flat surface 
they would tend to curl up at the thin ends 
under the action of water; but by being in- 
serted on edge between the separating mem- 
bers 42 and resting upon the transverse tim- 
bers 41 the whole table ts made firm and secure 
and the bending or curling of the riftles pre- 
vented. 

‘The pulp or material to be treated is fed 
into the fved-box 50, placed above the riffle- 
surface at the feed side of the table near the 
headend. The end-shake movement, which is 
given to the table and which will be presently 
described, carries the material along the riffle- 
surface toward the tail end of the table and onto 
the rouehened or grooved surface 44, where it 
isacted upon by clean waterdelivered from the 
water-supply pipe 51. The gangue or tailings 
wash across the successive riffles from the vi- 
cinity of the feed-box 50 and finally pass at 
the tailings side of the table into the tailings- 
box 57. Theeconcentrates or valuable mineral 
portions of the pulp are carried along betweén 
the riftles toward the tail end of the table unti) 
they reach the surface 44, and after being al- 
niost entirely freed from gangue and foreign 
materials by the wash-water upon the surface 
44 they pass into the concentrates-box 52, As 
the pulp or wet material starts from the cor- 
ner of the table beneath the feed-box 50 the 
water which it contains spreads out over the 
surface of the table as it flows toward the tail- 
ings side. As the result of this, particles of 
metal or valuable mingral which are washed 
over the first one or two rifles will be caught 
hy the sneeeeding rifles and eventually car- 
ried toward the tail end of the table and onto 
the renghened or grooved surface 44 to be 
acted upon by the wash-water from the pipe 41. 

The middlings, which is that portion of the 
material which should be delivered near the 
corner of the table diagonally opposite to the 
fecd-box. are re-treated for the recovery of 
any valuable mineral which may remain in 
them. For the purpose ot dividing the tail- 
ines into middlings und tailings which are not 
tobe re-treated the movable partition 53, sep- 


urating the middlings-conveyer 54 from the } are taken up at each rotation of the appara- 1 
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tailings-vox 57, is provided. By moving this 
toward or from the tail end of the table more 
or less of the tailings will pass as middlings 
into the inclined conveyer 54 and wash down 
toward the centripetal conveyer 60, (which 


will be presently described,) and thereby de-- 


livered through the pipe 70 to the middlings 
feed-box 71. 
ers the middlings back onto the table at the 
feed side, but at a point considerably nearer 
the tail end than the feed-box 50. By adjust- 
ing the point at which the middlings feed-box 
71 delivers the middlings back onto the table 
almost perfect separation of the middlings can 
be obtained. To permit this adjustment of the 
box 71, it may be mounted on adjustable sup- 
ports 72, which may travel along the rail or 
stationary support 73, secured on the side of 
the bed-frame 30. The wash-water is deliy- 
ered from the pipe 51 along the feed side of 
the surface 44. The tail end of the pipe 51 is 
supported bya hand-screw 75 and bracket 76. 
By turning the hand-screw 75 the end of the 
pipe may be raised or lowered to affect the 
flow of water from it. The pipe 51 is slotted 
or perforated at intervals, preferably for its 
whole length, as indicated at 73 in Fig. 7, pref- 
erably on the upper side of the pipe. Beneath 
is provided the drip-flange 77. The water 
flowing through the opening 75 runs around 
the pipe 5] and is spread by the drip-fange 
77 into a continuous sheet as it flows onto the 
table. By turning the screw 75 the relative 
quantity of water delivered at the respective 
ends of the pipe 51 may be regulated at will. 

The centripetal pump or conveyer 60 may 
be driven by a belt-wheel $1 and shaft 62, upon 
which is mounted the rotary parts of the con- 
veyer. The rotary part consists of two side 
plates 63, with the two spiral coils 64, form- 
ing spiral channels between them, extending 
from the exterior to the central space 65. 
The central) space 65 is provided with a pro- 
jJecting flange, as shown, which fits within the 
stationary hub 66 of thecasing. To the hub 
66 is connected the middlings tail-pipe 70 al- 
ready described. The plate 63 and spirals 64 
are partly submerged in the middlings con- 
veyer-box 54, so that the rotation of the spi- 
rals causes it to gather up a portion of the 
pulp and water, depending in amount upon 
the depth to which the spirals are subnierged. 
The spirals are turned in the direction shown 
by the outermost arrow in Fig. 9, and as the 
result the pulp and water taken up at each ro- 
tation, combined with the air which is taken 
in between the successive «quantities of water 
nnd pulp, are forced by gravity in the diree- 
tion indicated by the arrow, reaching the cen- 
tral space 65 and towing out through the pipe 
70 inte the middlings feed-box 71. 

By inspection of Fig. 9 it will be seep that 
there are two spirals, forming two spiral pas- 
sages, so that two quantities of pulj: or water 


This middlings feed-box deliv- _ 
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tus. This tends to balance'the action of the 
pump and increase its capacity for a given 
diameter and speed, while decreasing the num- 
ber of pulsations for a given speed. If any 
leakage takes place between the hub 66 and 
the rotating part of the pump or conveyer, it 
will merely flow back into the casing and be 
taken up again by the spirals. By this sim- 
ple arrangement complications of a stufting- 
box are avoided. This centripetal conveyer 
or pump will lift pulp, sand, &c., without 
choking, and it requires a very small amount 
of power in its operation. 

The end-shake apparatus remains to be de- 
seribed. Its principal parts are the crank- 
shaft 80, pitinan 81, oscillating fraine 82, con- 
necting-link 83, and reciprocating rod 84, 
mounted in the framework or bousing $5. 
The oscillating frame 82 turns upon the trun- 
nions 90 in suitable bearings in the housing 85. 
It is oscillated upon these trunnions by means 
of the pitman 81, whichis pivoted at one end 


to the box 91, adjustable along the screw 92 


by the hand-wheel 93. The object of this ad- 
justment is to produce any desired difference 
in the relative speeds of the direct and return 
movements of the reciprocating rod 84, so as to 
givean end-shake movement to the table that 
will tend to cause a progressive travel of the 
particles along the surface of the table in dis- 
tinction toa mere evenly-balanced or harmonic 
movement, which would merely agitate with- 
out giving progressive movement to the parti- 
cles—that isto say, when the box 91 is adjusted 


‘so as to be beneath the shaft 80 the direct and 


return movements of the table are of substan- 
tially similar character; but when the box 91 
is screwed toward the hand-wheel 93 and dis- 
placed from directly beneath the shaft 80, 
then a quickening of the return movement 
and a delaying of the direct movement is pro- 
dueed. Incidentally the adjustment of the 
box 91 by means of the hand-wheel 93 canses 
a variation in the length’of the stroke, as well 
as a difference in its quality; but this is not 
the object of the adjustment, and the length 
of stroke is changed to any desired extent by 
independent means operated by the hand- 
wheel 93. These means are as follows: The 
reciprocating rod is spring-pressed toward 
the link $38 and is, indeed, kept in contact 
with the link solely by the compression of 
the spring. The link 83 isa loose link hav- 
ing recesses at each end, one of which recesses 
receives the trunnion or bearing 96 of the 
rod 84, while the other end of the link, forked 
as shown i in Fig. 10, bears against trunnions 
97, carried by a vertically -adjustable box 98, 
which is screw-threaded on the screw 99. By 
turning the hand-wheel 95, and thereby the 
screw 99, the box 98 is adjusted so as to bring 


_ able at will. 


the trunnions 97 toward and from the axial | 


line of the trunnions 90. It is clear that when 
the trunnions 97 ave coaxial with the trun- 


3 


nions 90 no movement will be given to the 65 


link 83 or reciprocating rod 84 when the os- 
cillating frame 82 is rocked. On the other 
hand, when the box 98 is screwed downward 
more and more motion is, given to the link 83 
and rod 84. It therefore follows that by ad- 
justing the hand-wheel 93 the quality of the 
end-shake or quick-return movement is modi- 
fied, while by adjusting the hand-wheel Os 
the length , r throw of the movement js con- 
trolled. wi oreover, the crank-shaft 80'is pro- 
vided with means for varying itsspeed—such, 
for instance, as the cone-pulleys 100, Fig. 10. 
By this means the number of reciprocations 
and also the speed of reciprocations is vari- 
The reciprocating rod 84 is con- 
nected with the table by means of a lug, plate, 
or loop 101 through a slot in which the rod 
84 extends. This slot or some other adjust- 
able connection is necessary to permit the in- 
clination and adjustment of the table without 
affecting its connection with the rod 84. By 
meuns of the nuts 110 the compression of the 
spring 111 can be varied at will to press the 
rod 84, link 83, and trnnnions 97 into firm 
engagement with each other. One advantage 
of having these connections spring-pressed 
together is that no lost motion will be pro- 
duced by working of the parts, as the spring 
takes up the wear. 

In describing so much in detail the form of 
the invention which has been selected for illus- 
tration it must not be understood that there 
is any implication that the invention is re- 
stricted to any such minor details. On the 
contrary, 

We claim, and desire to secure by these Let- 
ters Patent, the following features, without 
meaning to imply in any claim features not 
mentioned or necessarily understood therein: 

1. In combination in a concentrator-table, 
the riffles, and the separating-pieces 42 form- 
ing the table-surface and beiween which the 
rifiles are placed, the said rittles lying betweer 
and projecting above the separating-pieces 
for a portion only of their length and merg- 
ing into and continuing between the said sep- 
arating-pieces toward the tail end, substan- 
tially as set forth. 

2. In the end-shake mechanism for a con- 
centrator, the pivotally -mounted oscillating 
frame or member thereof provided with two 
adjusting-screws, each having a scresw-thread- 
ed box thereon, a crank and pitman actuating 
one of the said boxes, and a link actuated by 
the other of said boxes and connected to the 
parts to be shaken, the said screws acting to 
adjust the said boxes toward and froin the cen- 
ter of motion of the said frame or member to 

vary the operation of the mechanism, substan- 
tially as set forth. 

3. In a concentrating apparatus the combi- 
nation of a lower frame hinged at one end and 
adjustable vertically at the other, an end-shake 
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mechanism mounted on the said lower frame, 
an intermediate frame hinged at one side to 
the said lower frame and adjustable vertically 
at its other side, and a table-top mounted to 
reciproeate longitudinally on the said inter- 
inediate frame and connected to be actuated 
by the said end-shake mechanism upoh the 
said lower frame, substantially as set forth. 

4. The table-top for reciprocating concen- 
trating-tables having a riffled upper portion 
and having an under portion of grooved or 
channeled timbers extending transversely to 
the rifles, whereby a light strong table is 
produced having a minimum of inertia in 
proportion to its strength, and stiffened lon- 
gitudinally by the said riffles and transversely 
by the said grooved orchanneled timbers, sub- 
stantially for the purposes set forth. ~ 

5. In a concentrator, a table, the surface of 
which has in part raised ribs or rifles and in 
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part a roughened and grooved formation, 
substantially as set forth 

6. A concentrator -table, the surface of 
which toward the head end has raised ribs or 
rifles and toward the tail end has a grooved 
formation, the riffling throughout both the 
raised rib portion and the grooved portion 
being In continuous lines, whereby the lower 
strata of minerals may pass continuously 
without interruption or restratification from 
the ribbed portion to the grooved portion, tor 
substantially the purposes set forth. 

In testimony whereof we have hereunto set 
our hands this 22d day of March, 1898. 


IRA A. CAMMETT. 
FRANK E. SHEPARD. 


Witnesses: 
E. Ransome, 
M. GC. Busseny. 
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COMPLAINANTS’ EXHIBIT No. 61 
Kemp, Loomis & Fitzwater Patent No. 963,582 
ALMON E. HART, Special Examiner 
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UNITED STATES PATENT OFFICE. 


ALBERT M. KEMP AND MERTON W. LOOMIS, OF DENVER, COLORADO, AND JOSEPH F. 
FITZWATER, OF ROSSVILLE, ILLINOIS. 


RIFFLE FOR CONCENTRATING-TABLES. 


963,582. 


To all whom it may concern: 

Be it known that we, (1) Atsert M. 
f‘eEup. (2) Merron W. Loomis, and (3) 
Josepi KE. Firawarer, citizens of the United 
States, residing at (1 2) Denver, in the 
county of Denver and State of Colorado, 
and (8) Rossville. Vermilion county, Ibh- 
nois, have invented certain new and useful 
Linprovements in Rifles for Concentrating- 
Tables, of which the following is a specifi- 
cation, 

Our invention relates to tables for ore- 
concentrators, and more particularly to the 
form and arrangement of the rifiles of such 
tables, and has for its object to provide a 
more efficient surface for separating the 
gangue and concentrates. We attain this ob- 
ject chy the construction shown in the accom- 
panying drawing, in which :— 

Figure 1 is a plan view of the top of a 
concentrator table built in accordance with 
our invention and Fig. 2 is a perspective of 


one of the ritlle-bars, shown detached from | 


the table. 

1 is the pulp-box. located at the head of 
the table. 4 ue discharge end for the concen- 
trates and 7 the side at which the g gangue 
ix disehar Ca. 

The rifles are arranged substan- 
tially parallel to each other and to the sides 
of the table: cach rifle comprising a series 
of seetions 8.8, gradually decreasing in 
depth: from the head of the table to a diag- 
onal line 2, 3. and having their ends slightly 
ov erlapping laterally, as shown in the draw- 
ings. By this construction, shoulders, hav- 
ing their faces normal to the longitudinal 
riffes. are formed by the overlapping ends 
of the sections, which shonlders assist ma- 
terially in propelling (he material toward 
the coneentrates discharge end of the table. 
From the head of the table to the diagonal 
line 2. 3. these sections are preferably com- 
posed Oe wood. Between this line and the 


os, 


. foot of the table, the sections are preferably 


of metal of shght and uniform thickness, 
such as strips of hoop-iron: but are still se- 
cnred to the table in substantially parallel 
rows, and with laterally-overlapping ends, 
as shown at 8h 8 

Our table may he used with any desired 
form of driving mechanism: such, for ex- 
ample. as that shown in our Patent No. 
900,285, dated Oct. 6.1908; or. the rifles may 
be attached to existing forms of tables. In 


Specification of Letters Patent. 
Applicatiox filed February 13, 1909. 


Patented July 5, 1910. 
Serial No. 477,733. 


Fig. 1, we have illustrated the means for re- 
ciprocating the table as consisting of a driv- 
ing pulley 10, carrying eccentrically a crank 
pin 11, which is connected to a cross bar 12 
of the table, by a connecting rod 13. 

We are aware that continuous rifiles of 
gradually decreasing thickness have been 
used; as have also “piflle-bars arranged in 
zigzag lines, and bars capped with a me- 
tallic strip. Our arrangement is, however, 
exceedingly rapid and efficient in operation 
and effects x better separation of the differ- 
ent grades of concentrates than other con- 
structions with w hich we are familiar. 

Nee we claim is:—— 

. A concentrator-table having rilHes com- 
ae ising contacting, laterally - overlapping 
sections the forw ard ends of which form 
shoulders having their faces normal to the 
longitudinal direction of the rifiles; and 
means to reciprocate said table substantially 
as described. 

2. A concentrator-table having riflles com- 
prising contacting. laterally - overlapping 
-eclions decreasing in thickness from the 
head of the table toward the foot thereof 


- the forward ends of said sections forming 


shoulders having their faces normal to the 
longitudinal direction of she rifles, and 
means to reciprocate said table substantially 
as described. 

3. A concentrator-table having a plural- 
ily of riffles extending throughout its Jength, 
said riflles comprising contacting, laterally- 
overlapping sections the forward ends of 
which form shoulders having their faces 
normal to the longitudinal direction of the 
rifles; and means to reciprocate said table 
substantially as described. 

4. A coneentrator-table having a plural- 
ity of riffles extending thronghout its length, 
-id riflles eompr ising 9 series of contacting, 
laterally-overlap ping sections decr. ‘easing 1n 
thickne-s from the head of the table toward 
the foot thereof the forward ends of said 
seclions forming shoulders having their 
faves normal to the longitudinal direction of 
ithe riffles; and means to reciprocate said 
Me substantially as described. 

A rifle fur concentrator-tables compris- 
ing’ Cneacite overlapping sections; sume of 
said sections decrea sing unifornily in thick- 
ness and others thereof being of substan- 
Gially uniform thickness the ‘forward ends 
of said sections forming shonlders having 
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their faces normal to the longitudinal direc- 
tion of the riffles; and means to reciprocate 
said table substantially as described. 

6. A riffle for concentrator-tables com- 
prising a series of laterally - overlapping, 


vertically-tapering sections and a serips of — 
laterally-overlapping metallic sections of | 


uniform thickness the forward ends df said 
sections forming shoulders having’ their 
faces normal to the longitudinal direction of 
the rifles; and means to reciprocate said 
table substantially as described. 

7. A concentrator-table provided with a 
parallel series of riffles extending through- 
out its leneth, each of said rifles comprising 
laterally-overlapping sections decreasing in 
thickness from the head of the table toward 


963.582 


| the foot thereof and laterally-overlapping 
sections of substantially uniform thickness; 
the number of said last named sections de- 
creasing from one side of the table toward 
the other side thereof; and means to recip- 
rocate said table substantially as described. 
In testimony whereof we have affixed our 

_ signatures, in presence of witnesses. 


ALBERT M. KEMP. 
MERTON W. LOOMIS. 
JOSEPH E. FITZWATER. 


Witnesses : 
Joun H. Gasriet, 
Lena E. Hannen, 
J. KE. Swirt, 
G. A. Ray. 
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Complainant’s Exhibit No, 62. Blue-Print of Drawings von Rittinger 
Table. 


Almon K. Hart, Special Examiner. 
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Complainant’s Exlibit No, 69. Photograph No. 1 Wilfley Table With- 
out Riffles, Irregular Feed. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 70. Photograph No. 2, Wilfley Table With- 
out Riffles, Regular Feed (One Ton Per Hour). 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 71. Photograph No. 3, Wilfley Table With. 
out Riffles, Regular Feed (One Ton Per Hour). 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 72. Photograph No. 4, Wilfley Table, With- 
out Riffles, Feed Half Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 73. Photograph No. 5, Wilfley Table With 
Rectangular Riffles of Uniform and Equal Height, Terminating 
Diagonally, Upper End of Diagonal Line of Termina- 
tion Advanced, Feed Half Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 73-A. 
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Exhibit No. 
Almon Kk. Hart, Special Examiner. 
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Complainant’s Exhibit No. 74. Photograph No. 6, Wilfley Table With 
Rectangular Riffles of Uniform and Equal Height, Terminating 
Diagonally, Upper End of Diagonal Line of Termination 
Advanced, Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 
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Complainant’s Exhibit No. 75. Photograph No. 7, Wilfley Table with 
Rectangular Riffles of Uniform and Equal Height, Terminating 1i- 
agonally, Upper End of Diagonal Line of Termination Reced- 
ing Towards Mechanism End, Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 76. Photograph No. 8, Wilfley Table With 
Rectangular Riffles of Uniform and Equal Height, Terminating 
Diagonally, Lower End of Diagonal Line of Termina- 
tion Receding Towards Mechanism End, 

Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant's Exhibit No. 76-A. 
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Complainant’s Exhibit No. 77. Photograph No. 9, Wilfley Table With 
Z-Bar Riffles of Uniform Height, 4% Inch High, Terminating 
on a Diagonal] Line. 


Almon E. Hart, Special Examiner. 


Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 77-<. 
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Complainant’s Exhibit No. 78. Photograph No. 10, Wilfley Table With 
Rectangular Wood Riffles, 14 Inch High, of Equal Length, 
Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 78-A. 
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Almon EK. Hart, Special Examiner. 
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Complainant’s Exhibit No, 79, Photograph No. 11, Wilfley Table With 
Rectangular Wood Rifles, 14 Inch High, of Equal Length, 
Feed Half Ton Per Hour. 


Almon E. Hart, Special Examiner, 
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Blne-Print Diagram of Photograph 


Complainant’s Exhibit No. 79-A. 
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Complainant’s Exhibit No. 80. Photograph No. 12, Wilfley Table With 
Rectangular Wood Riffles, %4 Inch High, of Equal Length, Change 
of Transverse Inclination and Length of Stroke. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 
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Complainant’s Exhibit No, SO-A. 
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Complainant's Exhibit No. 51. Photograph No. 13. Wilfley Table With 
Riffes of Equal Length, Terminating Uniformly. 
Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. £1-A. Blne-Print Diagram © 


Exhibit No. 81. 
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Complainant’s Exhibit No. 81. Photograph No. 13, Wilfley Table With 
Riffles of Equal Length, Terminating Uniformly, 
Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 81-A. 
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Complainant’s Exhibit No. 82. Photograph No. 14, Wilfley Table, 514 
Inches Transverse Inclination, 34-Inch Stroke, 
Feed One-Half Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 82-A. Blue-Print Diagram of Photograph 


Exhibit No. 82. 
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Complainant’s Exhilit No. 83. Photograph No. 15, Wilfley Table With 
Uniformly Tapering Riffles of Equa] Length, Level Longitudi- 


nally, 51, Inches Transverse Inclination. 34-Inch Stroke. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 83-A. Blue-Print Diagram of Photograph 


Exhibit No. 83. 
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Complainant’s Exhibit Na. 84. Photograph No. 16, Wilfley Table With 
14 Uniformly Tapering Riffles of Equal Length, 
Spaced 414 Inches. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 84-A. Blue-Print Diagram of Photograph 


xhibit No. S84. 
Hamme 


4 
4 


I 


xaininer. 


ial E 


Spee 


by 


Almon E. 


Kwe Lyfe Pa Ausay ~ Sly M0 TOE urge, SALA by 
7 wyoulgG Sf? ¥ffue 7 

M4 
Poy poe ee SMe ory 


WEL FO 


i “” wo wr 
OS o wrk , het B, aw F ots 
oS 
P« OAPL Wie wD Bul PF OEP Wy I 69/9008 * 2S so erry 
VSO Of-9/ [OWE Dy 


7 eHarsuamyy pues wis by7 


75/7 ' 


wa 4 


Mes 
v 
4 


"fb 


‘Sd. 


Nepal of FX 
Jb 
fe OY 
| 
| 


2) fuUspiy, Pip poya 7 A”M ii PY 


Complainant’s Exhibit No. 85. Photograph No. 17, Wilfley Standard 
Commercial Table With Tapering Rifles, 
Feed One-Half Ton Per Hour. 


Almon FE. Hart, Special Examiner. 
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Complainant’s Exhibit No. 86. Photograph No. 18, Wilfley Standard 
Table With Tapering Riffles, Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No, 87. Photograph No. 19, Wilfley Standard 
Table With Tapering Riffles, Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 86-87-A. 


xhibits Nos. 86 and 87. 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 88. Photograph No. 20, Wilfley Commer- 
cial Construction, Feed 1 Millimeter Pulp, One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 88-A. Blue-Print Diagram of Photograph 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 89. Photograph No. 21, Wilfley Standard 
Table, Increased Transverse Inclination, Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. S9-A. Blue-Print Diagram of Photograph 
ixhibit No. 89. 


Almon FE. Hart, Special Examiner. 
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Complainant’s Exhibit No. 90. Photograph No. 22, Wilfley Standard 


Table, Longitudinally Inclined. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 90-A. 


Exhibit No. 90. 
Almon E. Hart, Special Examiner. 
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Complainant's Exhibit No. 91, Photograph No. 23, Wilfley Standard 
Table, Transverse Inclination Increased. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant's Exhibit No, 91-A. 
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Complainant's Exhibit No. 92. Photograph No. 24, Wilfley Standard 
Table, Longitudinally Inclined, Feed One-Half Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Complainant's Evhibit No. 92-A, 
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Complainant’s Exhibit No. 93. Photograph No. 27, Wilfley Table 
With Z-Bar Riffes Terminating on a Diagonal Line, [lustrating 
Infinence of Rifle Tips in Advance of Physical Termination. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 94. Photograph No. 28, Wilfley Table 
With Z-Bar Riffles, Uniform Height, Feed 84 Ton Per Hour. 


Almon E. Hart, Special Examiner. 


Blue Print Diagram of Photograph 


Complainant’s Exhibit No. 94-A. 
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95. Photograph No. 29, Wilfley Table 


Complainant's Evrhibit No. 


With Z-Bar Riffles of Uniform Height, Feed One 
and One-Half Tons Per Hour. 


Almon EB. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 95-A. 


Exhibit No. 95, 


Almon KE, Hart, Special Examiner. 
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Photograph No. 30, Wilfley Table 


Complainant’s Exhibit No. 96. 


With Z-Bar Riffles, Uniform Height, 


Feed One-Half Ton Per Hour. 
Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant's Exhibit No. 96-A. 


Exhibit No. 96. 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 97. Photograph No. 31, Wilfley Table 
With Z-Bar Riffles, Uniform Height, Feed One Ton Per Hour. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 
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Complainant’s Exhibit No. 98. Photograph No. 32, Wilfley Table 
With Z-Bar Riffles of Uniform Height, Increased Transverse 
Inclination, Feed One-Half Ton Per Honr. 


Almon EK, Hart, Special Examiner. 


Complainant's Exhibit No. 98-A. Blue-Print Diagram of Photograph 


Exhibit No. 98. 
Almon FE. Hart, Special Examiner. 
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Complainant’s Exhibit No. 99. Photograph No. 36, Wilfley Table 
With Z-Bar Riffles of Uniform Height, 1/16 Inch High, 
Terminating on a Diagonal Line. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No, 99-A. 
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Complainant’s Exhibit No. 100. Photograph No. 37, Wilfley Table 
with Z-Bar Riffles of Uniform Height, 1/16 Inch High, Terminating 
on a Diagonal Line, with Certain Lines Placed Upon the Surface. 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 100-A. Blue-Print Diagram of Photograph 


Exhibit No. 100. 
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Complainant’s Exhibit No. 101. Photograph No. 88, Wilflev Table 
with Z-Bar Riffles of Uniform Height, 1/16 Inch High, Terminat- 
ing on a Diagonal Line with Certain Lines Placed Upon the 
Surface Showing Location from Which Materials Were 
Taken from the Table Surface. 


Almon E. Hart, Special Examiner. 
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Blue-Print Diagram of Photograph 


Complainant’s Exhibit No. 101-A. 
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Complamant’s Exhibit No, 102, Seobey Chart. 
Almon E, Hart, Special Examiner, 
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Complamant’s Exhibit No. 103, 


ant’s Exhibit No, 10: 


Almon E. Hart, Special Examiner. 
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Complainant's Exhibit No. 104. Photograph No. 41, Deister Table 
No. 1452. 


Almon E. Hart, Special Examiner. 
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Diagram of Photograph 


Complainant’s Exhibit No. 104-d. 


Exhibit No. 104. 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 105. Photograph No. 42, Deister Table, 
Increased Inclination from C to A. 
Almon EF. Hart, Special Examiner, 
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Diagram of Photograph 


Complainant’s Exhibit No. 105-A. 
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Exhibit No. 105. 
Almon K. Hart, Special Examiner. 
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Complainant's Exhibit No. 1weé. Photograph No. 43. Deister No. 2. 
Sand Table. 
Almon E. Hart. Special Examiner. 
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Diagram of Photograph 


Exhibit No. 106, 
Almon E, Hart, Special Examiner. 


Complainant’s Exhibit No. 106-A. 
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Complainant's Exhibit No. 107. Photograph No. 44, Deister Sand 
Table No. 2. 


Almon E. Hart, Special Examiner. 
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Diagram of Photograph 


Complainant’s Exhibit No. 107-4. 


Exhibit No. 107. 
Almon E. Hart, Special Exammer. 
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Complainant’s Exhibit No. 108. Photograph No. 45, Deister Table, In- 
elination from C to D, Decreased. 


Almon E. Hart, Speeial Examiner. 


Complawmant’s Exhibit No. 108-A. Diagram of Photograph 


Exhibit No. 108. 


Almon E. Hart, 


al Examiner. 


Speci 


‘ZF E/ BA/ he Kore 
"218 -3T LB LS2AL 
Sry, Sd ferry 
- IOP 1 YIAIALUO EP, 


Fy AYSIALT vo LOMOLLLID DUO, 


HS FLOSS PHO tI O1EO1T 


prrcsiieds 33/fiidy es nina rusortr pe sa/hficy 


F &% PYOLLOV XO YLbu 27 
BSE tires 20 svoynyorady 

YYP the oO eee 7 se x 
Cu ys SaYIL tH apes) 
‘sR OLY ES 89/7 vogp peey fe aoy 
YOPL/ OF @ OL [Olt2LOLS 


OD SUES] BIE) LOOM FT Pi SUL 


amc) 1m UC A A 


— 
af a ee a eee nou, 


J — - Vv em 
ae Sy Vr a ee 


FAG * 52 


~ 4, 3 a 
a ERA) +e oft 


- *, e Tol = ¥ 
. * i=. “7 ~ 


> oo eat - 


—_ ———— 


Photograph No. 46, No. 2 Deister 


Sand Table 
Almon E. Hart, Special Examiner. 


Complainant’s Exhibit No. 109, 


Diagram of Photograph 


xhibit No. 109. 


Almon E. Hart 


al Examiner. 
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Complainant’s Exhibit No. 109-4. 
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Complainant's Exhibit No, 110. Photograph No. 47, Wilfley Table 
Deck, Riffles, Deister Pattern. 


Almon KE. Hart, Special Examiner. 


Diagram of Photograph 


Complainant’s Exhibit No, 116-4. 


Exhibit No. 119. 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 110. Photograph Ne. 47, Wilfley Table 
Deck, Riffles, Deister Pattern. 


Almon E. Hart, Special Examiner. 


Diagram of Photograph 


Complainant’s Exhibit No. 110-A. 


FEixhibit No. 110, 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No, 111. Photograph No. 48, Wilfley Table 
Deck, Riffles, Deister Pattern, Decreased Inclination, C to B. 


Almon E. Hart, Special Examiner. 
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Diagram of Photograph 


Complainant’s Exhibit No. 111-A. 


Exhibit No. 111. 
Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 112. Photograph No. 49, Wilfley Table 
Deck, Riffles, Deister Pattern, Decreased Inclination, C to B. 


Almon E. Hart, Special Examiner. 
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Diagram of Photograph 


Complainant’s Exhibit No. 112-A. 
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Exhibit No. 11: 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 113. Diagram Deister Table No. 14 


Almon E. Hart, Special Examiner. 
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Complainant’s Exhibit No. 114. Diagram Wilfley Table with Deister 
Table Superimposed. 


Almon E. Hart, Special Examiner. 
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